
OSCILOGRAF 

OSCILLOSCOPE 



TESLA BM 510 





TESLA BM 510 




Oscilograf TESLA BM 510 



TESLA BM 510 Oscilloscope 



Instrukcni knfzka Instructions Manual 



I. popispRistroje I. description of instrument 

A PRI SLUSENSTVl A N D A C C E S S O R I E S 



Vyrobce: 


TESLA BRNO, n. p., Brno, 
Purkynova 99 


Manufacturer: 


TESLA BRNO N. C., Brno, 
Purkynova 99, Czechoslovakia 


Nazev: 


Oscilograf 


Designation: 


Oscilloscope 


Typ: 

Vyrobni 


BM 510 


Type: 
Serial No.: 


BM 510 , , , 


cislo: 

Pouziti: 


Pro mgfeni opakovanych elektric- 
kych prflbghh, pro impulsni techniku 


Application: 


Measurement of periodical 
electrical effects in pulse 
techniques 



Zdkladni vlastnosti pfistroje: 

Frekvencm rozsah 
vertikSlniho 

zesilovace 0 — 1,5 MHz 

Citlivost: 20 mV/dil 

Frekvencni rozsah 
horizontalniho 

. zesilovace 0 — 1 MHz 

CiPivost; 20 mV/dil 

Casova zakladna: 0,1 sec/dil — 5 ,usec/dil 

Napdjeni: 220 V/120 V, 50 — 60 Hz 



Basic Properties 


Frequency 

range 

of vertifical 
amplifier: 


0—1.5 MHz 


Sensitivity: 

Frequency 


20 mV per scale division 


range 

of horizontal 




amplifier: 


0—1 MHz 


Sensitivity: 


20 mV per scale division 


Time base: 


0.1 sec per scale div.— 5 ^sec 
per scale div. 


Power supply: 


220 V/120 V, 50—60 Hz 



Pracovni podminky: 



Operating Conditions 



Pracovni teplota 

okoli: +5«Ca2 + 40'>C 

Rclativni vlhkost: 40 % az 80 % 

Tlak vzduchu: 86 000 N/m^ 

az 106 000 N/m2 
Nspdjeci napgti: 120/220 V 



Nipajeci kmitocet:50 — 60 Hz 
Dmh napdjeclho 

'i’lrudu: stfidav^ — sinusov^, 

zkresleni mensi ne2 5 °/o 



Pf kon: 

Ji5t§ni: 

Viejsi 

ekktricke pole: 
Vtejsi 

migneticke pole: 



150 VA 

220 V — l,25A/250 V; 
120 V — 2,5A/250 V 

zanedbatelne male 

zanedbatelne male 



Ambient 

temperature: 

Relative 


+5°C to +40 °C 


humidity: 

Atmospheric 


40 % to 80 % 


pressure: 


86,000 N/ra^ to 106,000 N/m^ 


Supply 

voltage: 


120/220 V 


Supply 

frequency: 


50—60 Hz 


Supply 

current: 


AC, sine— wave, distortion less 
than 5 % 


Power 

demand: 


150 VA 


Protection: 


220 V — 1.25 A/250 V; 
120 V — 2.5 A/250 V 


External 
electric field: 
External 


negligible 


magnetic field negligible 



Pod r inky pro dopravu a skladovani: 

Skadovaci teplota 

vobalu: — 25<>C az + 55 <>C 
bezobalu:+ 5 °C az + 40 “C 
Skadovaci vlhkost 

V obalu: do 95 % relativni vlhkosti 
bez obalu: do 80 % relativni vlhkosti 



Transport and Storage Conditions 

Storage temperature: 

in pack: — 25 °C to +55 °C 

unpacked: +5°Cto40°C 

Storage humidity: 

in pack: up to 95 % rel. humidity 

unpacked: up to 80 % rel. humidity 
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POUZITi 



APPLICATION 



Oscilograf BM 510 je XY oscilograf s vlastni Ca- 
sovou zfikladnou, s velkym rozsahem moznosti 
pouziti. 

Pfistro] dovoluje mgfem casu a kmitoctu ve 
frekvencmm pasmu do 1,5 MHz pfi provozu 
s casovou zakladnou jako Y oscilograf; bez 
casove zakladny jako XY oscilograf. Hodnoty 
kalibrovanych rychlosti casove zakladny jsou 
voleny tak, aby pfi mefeni bylo maximSlng 
vyu 2 ito vlastnosti vertikalniho zesilovace. 

Z tohoto ddvodu je pfistroj vybaven obrazov- 
kou o prumgru 10 cm; vertikdlnim zesilovacem 
s §ifi pdsma 0 — 1,5 MHz; horizontdlnim zesilo- 
vacem s §ifi pdsma 0 — 1 MHz, oba s max. citli- 
vosti 20 mV/dil; Casovou zdkladnou o rych- 
lostech 0,1 sec/dil az 5 ^sec/dil ve 14 kalibro- 
vanych rozsazich s moznosti tfi druhu syn- 
chronizace (Int., Ext., 50 Hz] a dvou funkcich 
(Aut., Synchr.j a amplitudovym kalibrStorem 
o v^stupnim napeti 60 a 600 mV. Pfistroj je 
mo2no napajet ze site 120/220 V, 50 — 60 Hz. 
Pfistroj je vestavCn do snadno pfenosne, lehke 
skfine, vyrobene z hlinikov^ch slitin. Obvody 
zesilovaefi a casove zakladny jsou provedeny 
technikou plosnych spoju. 



The BM 510 Oscilloscope is an XY oscilloscope 
with selfcontained time base offering a wide 
range of applications. 

The instrument enables measurements of time 
and frequencies within the range up to 1.5 MHz, 
operating as a Y oscilloscope with time base 
or as an XY oscilloscope without time base. 
The calibrated time-base sweep values are se- 
lected so as to ensure maximum utilization of 
the properties of the vertical amplifier. 

To achieve this, the instrument is provided 
with a dia. 10 cm cathode-ray tube; vertical 
amplifier, frequency range 0 — 1.5 MHz; hori- 
zontal amplifier, frequency range 0 — 1 MHz; 
both with max. sensitivity 20 mV/div.; 
time base with a sweep speed range from 
0.1 sec/div, to 5 ,usec/div. in 14 calibrated steps 
permitting three kinds of triggering (Int., Ext., 
50 Hz] and two operating modes (Aut., Trig.); 
and an amplitude calibrator with output vol- 
tages 60 and 600 mV. The instrument can be 
connected to a 120/220 V, 50 — 60 Hz, mains. 
The instrument is built-in into a portable light- 
-weight cabinet made from an aluminium al-' 
loy. The circuits of the amplifiers and the time 
base are carried out with the technique of 
printed circuits. 



SEZNAM PftISLUSENSTVl 



LIST OF ACCESSORIES AND SPARE PARTS 



Zakladnl pfislusenstvi dodavane s pfistrojem 



Pfistrojova snura 


1 ks 


lAK 643 53 


instrukeni knizka 


1 ks 




Balici list 


1 ks 




Zdrueni list 


1 ks 




Kabel 


4 ks 


lAK 641 94 


Svorka 


2 ks 


lAK 484 14 


Pojistkova vlozka 


2 ks 


l,25A/250 V 


Pojistkova vloika 


2 ks 


2,5A/250 V 



Standard Accessories Supplied with 
Instrument 



Instrument Lead 


1 each 


lAK 643 53 


Instruction Manual 


1 each 




Packing Sheet 


1 each 




Guarantee Sheet 


1 each 




Cable 


4 each 


lAK 641 94 


Terminal 


2 each 


lAK 484 14 


Fuse Cartridge 


2 each 


1.25 A/250 V 


Fuse Cartridge 


2 each 


2.5 A/250 V 



Charakteristicke vlastnosti zdkiadniho 
pfislusenstvi; 



Characteristics of Standard Accessories 



Kabel (obr. 2) 



cislo 1AK64194 



Obr. 2 




Koaxialni kabel 060 deice 1 m, s konektorsm Dia. 6 mm coaxial cable, length 1 m, with BNC 
BNC a dv 6 ma bananky. connector and two banana pins. Intended for 

Slouzi k propojeni s jinymi zafizenimi. interconnection with other equipment. 



Svorka (obr. 3) 

cislo lAK 484 14 
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Obr. 3 



Fig. 3 



Terminal (Fig. 3) 

Dwg. No. lAK 484 14 




Svorka BNC k zasunuti do zasuvky na pfistroji, 
opatfenS pfechodem na bananek o 0 4 mm. 



A BNC terminal to plug into the socket on the 
instrument, provided with a dia. 4 mm banana 
pin adapter. 



Optional Accessories 

These accessories are not supplied \vith the 
instrument and must be separately ordered 
with the manufacturer. 



Zvldstni pfislusenstvi 

Toto pfislusenstvi se s pfistrojem nedoddvd, je 
nutno je objednat u vyrobce zvldsf. 



Characteristics of Optional Accessories 



Charakteristick^ vlastnosti zvldstniho 
pfislusenstvi: 



BP 4631 Probe (Fig. 4) 



Sonda BP 4631 (obr. 4) 



Passive divider probe with a division ratio of 
1 : 10, input resistance lOMii, input capacity 
about 7.5 pF. Serves to increase the input re- 
sistance and to decrease the input capacity. 



Pasivni dgliCovd sonda s delicim pomgrem 
1 : 10, vstupnim odporem 10 M12, vstupni kapa- 
citou asi 7,5 pF. Slou2i ke zvgtseni vstupniho 
jMEodporu a snizeni vstupni kapacity. 



Cable (Fig. 5) 



Kabel (obr. 5) 



Koaxialni kabel 006 a deice 1 m se dv 6 ma ko 
nektory BNC. Slouzi k propojeni vstupu s ji 
nymi zafizenimi. 



Dia. 6 mm coaxial cable, length 1 m, with two 
BNC connectors. Intended for the interconnec- 
tion of input with other equipment. 



Vidlice (obr. 6) 

cislo lAF 895 43 



Plug connector (Fig. 6) 

Dwg. No. lAF 895 43 



VfJf*ice BNC k zasunuti do zdsuvky na pfistroji 
o inipedanci 50 Q. Slouzi k sestaveni zvldstniho 
kabelu. 



A BNC plug connector to plug into the socket 
on the instrument, impedance 50 Q. Serves to 
build up a special cable. 



Svorka mefici (obr. 7) 

cislo lAF 850 89 



Measuring Terminal (Fig. 7) 
Dwg. No. lAF 850 89 



Terminal facilitating measurements at uneasily 
accessible points. Enables permanent connec- 
tion to the object being measured. Insulating 
voltage 1000 V. Connection between terminal 
and measuring instrument by means of a cable 
with 4 mm banana pin. 



Svoika umoznujici mgfeni na mene pfistup- 
nycli mistech. Umozfiuje trvale pfipojeni k me- 
fenemu objektu. Izolacni napeti 1000 V. Propo- 
jeni mezi svorkou a meficim pfistrojem pomoci 
snu’y s bandnkem 0 4 mm. 
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SEZNAM NAHRADNlCH DlLC 



Nazev 


Vzhled — Funkce — Oznadenl 


CIslo vykresu 


Pozndmka 


Knofllk 


§edy, se znaCkou, neprdch. 0 25 


lAF 244 32 


pro hfidel 06 


KnofUk 


sedy, neprdchozi, 0 12 


lAF 244 97 


pro hfidel 0t 


Knofllk 


sedy, se znaCkou, prdch. 0 18 


lAF 243 20 


pro hfidel 0 f 


KnofUk 


cerveny, se znackou, 0 12 


lAF 244 35 


pro hfidel 03 


KnofUk 


sedy, se znackou, 0 16 


lAF 244 00 


pro hfidel 0 ‘ 


Zatka 


bOa, 0 13 


lAA 425 38 




zatka 


bfld, 0 10 


lAA 425 37 




KnofUk 


§edy, bez znacky, 0 16 


lAF 243 99 


pro hfidel 0 t 


Deska 


rastr s d61enim 


lAA 202 01 




Deska 


svgtelny filtr 


lAA 201 87 




Vypinac dvojpolov^ 


sifov^ vypinac 


IAN 569 26 




Objimka 


objimka obrazovky 


lAK 497 48 




CepiCka 


vyvod urychlovaclho napetl 








obrazovky 


lAF 350 10 




Nozka 


nozka 


lAF 261 54 




Zdrovka 


zdrovky k osv6tlenI rastru 


IAN 109 46 




Zdrovka 


kontrolnl zarovka 


IAN 109 17 




Pfepinac 


S202 


lAK 536 14 




Pfepinac 


S302 


lAK 536 15 




TlafSitko 


S2 


IAN 559 58 




Pfepinad 


S102, S103 


lAK 536 32 




PfepinaC 


S201, S203, S301, S303 


lAK 536 33 




RadiC 


SlOl 


IAN 553 17 




Transformdtor 


sifovy transformdtor 


IAN 663 62 




Matice 


matice pro pfichycenl rdmeCku 








obrazovky 


lAA 047 59 





LIST OF SPARE PARTS 



Designation 


Aspect-Function-Marking 


Dwg. No. 


Remarl< 


Knob 


grey, with index, full-type 








dia. 25 mm 


lAF 244 32 


for 6 mm ? ift 


Knob 


grey, full-type, dia. 12 mm 


lAF 244 97 


for 6 mm r 'ft 


Knob 


grey, with index, through-type. 








dia. 18 mm 


lAF 243 20 


for 6 mm : ft 


Knob 


red, with index, dia. 12 mm 


lAF 244 35 


for 3 mm : 'ft 


Knob 


grey, with index, dia. 16 mm 


lAF 244 00 


for 6 mm a 


Cover cap 


white, dia. 13 mm 


lAA 425 38 




Cover cap 


white, dia. 10 mm 


lAA 425 37 




Knob 


grey, without marking, dia. 16 mm 


lAF 243 99 


for 6 mm tt 


Plate 


graticule with divisions 


lAA 202 01 




Plate 


light filter 


lAA 201 87 




2 -pole switch 


mains switch 


IAN 569 26 




Holder 


cathode-ray tube holder 


lAK 497 48 




Cap 


CR tube accelerating potential outlet 


lAF 350 10 




Pin 


tube holder pin 


lAF 261 54 




Lamp 


graticule illumination incandescent 








lamp 


IAN 109 46 




Lamp 


pilot lamp 


IAN 109 17 




Switch 


S202 


lAK 536 14 




Switch 


S302 


lAK 536 15 




Slide switch 


S2 


IAN 559 58 




Switch 


S102, S103 


lAK 536 32 




Switch 


S201, S203, S301, S303 


lAK 536 33 




Multi-step switch 


SlOl 


lAK 553 17 




Transformer 


mains transformer 


IAN 663 62 




Nut 


CR tube frame fastening nut 


lAA 047 59 
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II. TECHNICKE CDAJE 
Obrazovka 



II. SPECIFICATIONS 
Cathode-ray Tube 



Stinitko ; 


0 100 mm, rovinnd 


Screen: 


dia. 100 mm, plane 


Dosvit: 


stfedni 


Persistance: 


medium 


Anodove 




Anode voltage: 1500 V 


napeti: 


1500 V 


Accelerating 




Urychlovaci 




voltage; 


2600 V 


nap§ti : 


2600 V 


Deflection; 


electrostatic in both directions. 


Vychylovani: 


V obou smerech elektrostaticke, 




symmetrical 




symetricke 


Maximum 




Maximdlni 




utilizable 




vyuzitelnd 




screen area: 


60X80 cm , 


plocha 








stinitka: 


60 X 80 mm 






Vertikalni zesilovaC 


Vertical Amplifier 


Vstup symetrick^, pfimo nebo pfes konden- 


Symmetrical 


input, direct or via capacitor. 


zdtor. 




Frequency 




Frekvencni 




range: 


0—1.5 MHz — 3 dB ± 1 dB 


rozsah: 


0—1,5 MHz —3 dB ±1 dB 




~ 2 Hz— 1.5 MHz — 3 dB ± 1 dB 




~ 2 Hz— 1,5 MHz —3 dB ±1 dB 


Input 




^ jws Vstrpni 




impedance: 


1 MQ; 35 pF 


impedance: 


1 Mf2; 35 pF 


Sensitivity: 


20 mVp.p/div. 


Citliv'ost: 


20 mVss/dil 


Sensitivity 




Reg ’ace 




control: 


4 calibrated ranges: 


citli osti: 


4 kalibrovan6 rozsahy: 




0.02 — 0.2 — 2 — 20 Vpp/div. 




0,02—0,2—2—20 V/dil 


Error: 


± 3 % 


Ch>/t>a: 


±3 % 


Continuous 




Plyrula regu- 




sensitivity 




lace citiivosti: 


> 1 ; 10 


control: 


> 1 ; 10 


Ma>iindlni 




Maximum 




vstipni napgti: 


200 V (vrcholova hodnota 


input voltage: 


200 V (peak value incl. AC 




vCetng stfidave superpozice) 




superposition ) 


Limarni veli- 




Linear 




kos' obrazu: 


60 mm 


image size: 


GO mm 


Hor^nntdlni zesilovab 


Horizontal Amplifier 


VstiiJ symetrick^, pfimo nebo pfes konden- 


Symmetrical 


input, direct or via capacitor. 


ZdtG’. 




Frequency 




^ FrelvenCni 




range: 


0—1 MHz — 3 dB + 1 dB 


rozsui. 


0—1 MHz —3 dB ±1 dB 




~ 2 Hz— 1 MHz — 3 dB ± 1 dB 




~ 2 Hz— 1 MHz —3 dB ±1 dB 






Vstipni 




Input 




Impidance: 


1 Mi2; 35 pF 


impedance: 


1 MQ; 35 pF 


Citli'ost: 


20 mVss/dil 


Sensitivity: 


20 mVp.p/div. 


Reg) lace 




Sensitivity 




citli’osti: 


4 kalibrovan6 rozsahy; 


control: 


4 calibrated ranges: 




0,02—0,2—2—20 Vss/dil 




0.02 — 0.2 — 2 — 20 V/div. 


Chyla: 


±3% 


Error: 


± 3 % 






Continuous 




Plyml^ regu- 




sensitivity 




lace citiivosti; 


> 1 : 10 


control: 


> 1 : 10 


Maxmdlni 




Maximum 




vstmni napeti: 


200 V (vrcholovd hodnota 


input voltage: 


200 V (peak value incl. 




vcetne stfidav6 superpozice) 




AC superposition) 


Linarni veli- 




Linear image 




kost obrazu: 


80 mm ! 


size: 


80 mm 



Rozcil Mzovych charakteristik X a Y zesilovacQ 
na DO kHzX 5». 



Phase difference between the characteristics 
of X and Y amplifiers at 100 kHz: 

< 5° 
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Casova zakladna 



Time Base 



Rychlost casove 

zakladny: 0,1 sec/dll — 5 ,«sec/dil 

ve 14 kalibrovanych rozsazich 
(1:2:5) 

Pfesnost 

rychlosti: ±io % 

Linearita Caso- 
ve zakladny: 5 % 

Vliv zmeny 
sitoveho napSti 
na rychlost ca- 
sove zakladny: ± 10 % 

Casovd lupa: min. 3 x 

Citlivost syn- 

chronizace: int. 60 Hz — 400 kHz — 1 dll 

40 Hz — 1,5 MHz — 2,5 dilu 
ext. 60 Hz— 400 kHz— 100 mVeff 
40 Hz— 1,5 MHz— 250 mVeff 
vstupni impedance 
> 10 kQ; 300 pF 
sit:odvozeno od sitoveho 
kmitoctu. 

V poloze pfepinace synchronizace „Synclir.“ 
odbiha zakladna i bez pfivedeneho signalu. 

V poloze „AUT.“ je zdkladna spoustCna pfivd- 
denym signdlem. 



Amplitudovy kalibrator 

Zdro] obdelni- 
koveho napCti: 50 Hz 
V^stupni napeti 

— volitelne: 60mVss; 600 mVss 

Pfesnost 

vystupniho 

napCti: ± 3 % 

Kalibrace vystupniho napeti plati pfi zate2o- 
vaci irapedanci 1 Mt2. 



Vystupy 

Na zdifku pfi poloze pfepinace vstupu na CZ 
je vyveden pilovity prubeh ze zakladny pfibliz- 
ne 4 V§s/10 kl2. 



Pracovni teplota: 

Rozsah pra- 
covni teploty: -(-5 °C az -j-40°C 



Osazeni 

Obrazovka: B10S6 

Vertlkalni 

zesilovac: ECC85, 2 x EL83, 4xKSY62B, 

2 X GA204 

Horizontalni 

zesilovac: ECC85, 2 x EL83, 2 x KSY62B, 

2 X GA204, 2 x KSY62A 



Time-base 

sweep rate: 0.1 sec/div. — 5 ^sec/div. in 14 

calibrated ranges (1:2:5) 

Sweep-rate 

accuracy: + 10 % 

Time-base 
linearity: 5 % 

Influence of mains voltage variations on time 
base sweep rate: 

± 10 o/o 

Time 

expansion: min. 3x 

Triggering 

sensitivity: int. 60 Hz — 400 kHz — 1 div. 

40 Hz— 1.5 MHz — 2.5 div. 

ext. 60 Hz— 400 kHz — 100 mV 

R. M. S. 

40 Hz— 1.5 MHz — 250 mV 
R. M. S. 

input impedance > 10 ki2; 
300 pF 

mains: derived from mains 
frequency 

In the time-base mode switch position marked 
“Trig.“ the time base sweeps also with no sig- 
nal applied, while in the “AUT.“ position the 
time base is triggered by the input signal. 



Amplitude Calibrator 

Rectangular 

pulse supply: 50 Hz 

Output voltage: 60 mVp.p or 

600 mVpp 

Output voltage 
accuracy: + 3 % 

The output voltage calibration applies to a load 
impedance of 1 Mf2. 

Outputs 

With the input switch in the position “Time 
Base", the sawtooth voltage of the time base • 
of about 4 Vp.p appears in the connector 
socket. 

The output resistance is 10 kf2. 



Operating Temperature 

Operating 

temperature 

range: -|-5 °C to -}-40 °C 



Complement 

C. R. tube: B10S6 

Vertical 

amplifier: ECC85, 2XEL83, 2XKSY62B, 

2XGA204 

Horizontal 

amplifier: ECC85, 2XEL83, 2XKSY62B, 

2XGA204, 2XKSY62A 
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CasovS 

zdkladna: 

Zdroje: 

Napajeni 

Pfikon 

Jisteni 

Vaha 



3 X KF506, KF508, KA501, KA236, 
KA504, KZ721 

2 X KY702F, 8 x KY705F, 6NZ70, 
KZZ74, 8 X T53 11/60 
(IAN 744 22) 
ze stndave site 220 V 
nebo 120 V, 50 — 60 Hz 
sif 150 VA 
120 V 2,5 A/250 V 
220 V 1,25 A/250 V 
11 kg 



Time base: 3XKF506, KF508, KA501, 

KA236, KA504, KZ721 



Sources: 



Power supply : 
Power 
demand: 
Protection: 

Weight: 



2XKY702F, 8XKY705F, 6NZ70, 
KZZ74, 8XT53 11/60 
(IAN 744 22) 

220 V or 120 V AC, 50—60 Hz 

150 VA (mains) 

220 V 1.25 A/250 V 

120 V 2.5 A/250 V 

11 kg 




Bezpecnostni tfida 

Tento elektronick^ pfistroj je proveden v bez- 
peCnostni tfidg I podle CSN 35 6501. 



Safety Class 

The instrument is intrinsically safe and res- 
ponds to safety class 1. according to lEC. (Me- 
tal parts accessible to the touch are connected 
to the protective conductor and the insulation 
of mains voltage carrying parts responds to 
lEC recommendations.) 
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Seznam ovladacich a nastavovacich prvku List of Control and Calibrating Elements and 

a oznaceni funkce Functional Description 



R24 


,Jas“ 


R24 


“BRIGHTNESS" 


R33 


„Ostfem“ 


R33 


"FOCUS" 


R119 


„Citlivost“ — plynuld zm6na 
citlivosti 


R119 


“TRIG. SENSITIVITY" — continuous 
adjustment of triggering sensi- 
tivity 


R240 


„Vyrovn5ni niily Y“ 


R240 


“DC BALANCE" — zero adjustment 
Y 


R248 


„Kal. Y“ — plynulfi zmgna 
citlivosti Y 


R248 


“Y CAL." — continuous adjustment 
of Y sensitivity 


R254, R255 


„Posuv Y“ 


R254,R255“Y SHIFT" 


R340 


„Vyrovndm nuly X“ 


R340 


“DC BALANCE" — zero adjustment 
X 


R348 


„Kal. X“, „Kal. CZ“ — plynula 
zmena citlivosti X 


R348 


“X CAL.“, “T. B. CAL." — continuous 
adjustment of X sensitivity 


R354, R355 


„Posuv X“ 


R354,R355"X SHIFT" 


R263 


„Kalibrace citlivosti Y“ 


R263 


“GAIN ADJ." — sensitivity calibra- 
tion Y 


R363 


„Kalibrace citlivosti X“ 


R363 


“GAIN ADJ." — sensitivity calibra- 
tion X 


SI 


Sifovy vypinac 


SI 


“MAINS" — mains switch 


S2 


„Rastr“ — pfepinac osvetleni 
rastru 


S2 


“GRAT." — graticule illumination^^ 
switch 


SlOl 


„cas/dil“ — pfepinac rychlosti 
casov6 zakladny 


SlOl 


“TIME/DIV." — time-base sweep-ra- 
te switch 


S102 


„Vyp; Aut; Synchr.“— pfepinaC 
funkci casove zdkladny 


S102 


“OFF", “AUT", “TRIG." — time-base 
mode switch 


S103 


„lnt; Ext; 50 Hz“ — pfepinac 
druhu synchronizace 


3103 


“INT.“, “EXT.", “50 Hz" — trigger- 
ing mode switch 


S201 


„ ; 0 — pfepinafi 

vstupu Y1 


S201 


“ ", “0“ -- Y1 input switch 


S202 


„V/dil“ — pfepinac vstupniho 
delice zesilovace Y 


S202 


“V/DIV." — input divider switch of 
Y amplifier 


S203 


rrr";0“ — pfepinaC 
vstupu Y2 


S203 


“ ", “0“ — Y2 input switch 


S301 


; 0 — pfepinac 

vstupu XI 


S301 


“0“ — XI input switch 


S302 


„V/dil“ — pfepinac vstupniho 
delice zesilovace X 


S302 


“V/DIV." — input divider switch of 
X amplifier 


S303- 


; 0 — pfepinac 

vstupu X2 


S303 


“ ", “0“ — X2 input switch 


F1 


„600 mV“— vystup kalibracniho 
napeti 


FI 


“600 mV“ — calibrating voltag'3 
output 


F2 


„60 mV“ — v^'stup kalibracniho 
napbti 


F2 


“60 mV“ — calibrating voltage 
output 


FlOl 


„Ext“ — vstup externi syn- 

chronizace 


FlOl 


“EXT." — external triggering 

input 


F201 


„Y1“ — vstup zesilovace Y 


F201 


“Yl“ — Y amplifier input 


F202 


„Y2“ — vstup zesilovace Y 


F202 


“Y2“ -7- Y amplifier input 


F203 


— zemnici zdifka 


F203 


^ — earthing socket 


F301 


„X1“ — vstup zesilovace X 


F301 


“XI" — X amplifier inpi/ 1 


F302 


,,X2“ — vstup zesilovace X 


F302 


“X2“ — X amplifier input 


F303 


— zemnici zdifka 


F303 


— earthing socket 


F304 


„_xl“ — vystupni zdifka 


F304 


’U/L" — output socket 


PI 


Pojistka sitoveho napeti 


PI 


mains voltage fuse 


W1 


Volic sitoveho napeti 


W1 


mains voltage stilectqr 


N1 


- JSifovd pfivodka 


N1 


mains receplacJe 
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Pohled na levou stranu pfistroje 



View of Left-Hand Side of Instrument 




Obr. 11 



Fig. 11 




Obr. 12 



Ovladaci prvky vertikalmho zesilovaCe 

VyrovMni nuly 

potenciometry na dostaveni rovnovdhy 
zesilovace, k odstranfenl posuvu stopy 
pfi otdceni potenciometrem plynule 
zmgny citlivosti. 

Posuv Y 

umo^fiuje vertikalm posouvdm stopy 
po plose stmitka. 



Fig. 12 



Vertical Amplifier Control Elements 

DC BALANCE — balance restoring potentiome- 
ters to remove the trace shift occurring 
when turning the continuous sensitivity 
adjustment potentiometer. 



Y SHIFT — potentiometer enabling vertical 
shift of the trace on the screen. 



Pfepmac vstupmho delice V/dil 

frekvenCng kompenzovany delic, umis- 
t6ny na vstupech zesilovacfl, kter^^ ve 
Ctyfech polohach umozftuje kalibro- 
vanou zmenu citlivosti. 

Prepinac vstupu Y1 

slou2I k volb6 vazby stejnosmgrne pfi- 
mo nebo stfidave pres oddglovaci kon- 
denzdtor nebo k uzemneni vstupu Yl. 

Pfepmac vstupu Y2 
shodne s Yl. 

Vstup zesilovace Yl 

Vstup zesilovace Y2 

]e urcen pro pfipojem mgfeneho nebo 
kalibracniho napeti. 

Plynuld zmSna citlivosti 

spfazena se vstupnimi delici. Je-li vy- 
zadovdna kalibrace citlivosti zesilova- 
6u, je nutno mit potenciometr vzdy 
V poloze na pravem dorazu, ryskou 
knofliku na znacce kalibrovano. 

Kalibrace citlivosti 

pfipadne nesrovnalosti v citlivosti, pfi 
potenciometru plynule zmSny v poloze 
„Kal. Y“, Ize dostavit timto prvkem na 
boku pfistroje. 



Ovladaci prvky horizontalniho zesilovaCe 

Funkce prvkfi je stejnd jako u vertikdlniho ze- 
silovace, pouze funkce pfepinace vstupniho de- 
liCe V posledni poloze „CZ“ pfipoji intern§ na 
zesilovac pilovity prflb6h z casove zakladny. 
Casovd zakladna je kalibrovana v leve krajnl 
poloze plynule zm6ny citlivosti X. V prave 
krajni poloze je zapojena casova lupa (3x). 



Ovladaci prvky casove zakladny 

Rychlost casove zdkladny „Cas/dil“ 

kalibrovand zm6na rychlosti Casovd 
zdkladny v pom6ru 1:2:5, v roz- 
sahu 0,1 sec/dil az 5 ^sec/dil. 

PfepinaC funkci CZ 

synchronizovana, spoustena nebo vy- 
pnutd. 

Pfepmac druhu synchronizace 

z vertikalniho zesilovaCe, ze zdifky na 
pfednim panelu a ze sit6. 

Ovlddaci prvky k obrazovce 

Jas regulace jasu stopy na stinitku obra- 
zovky. 

Ostfeni regulace ostrosti stopy na stinitku. 

Rastr osvgtleni rastru pfed obrazovkou. 



V/DIV. — input divider switch — a frequency- 
-compensated divider connected in the 
amplifier inputs enabling calibrated sen- 
sitivity selection. 

Yl — input selector switch providing either 
DC direct coupling or AC coupling via 
blocking capacitor or connection of Yl 
input to earth. 

Y2 — input selector switch identical with Yl. 

Yl, Y2 — input sockets intended for the con- 
nection of the voltage being measured or 
of the calibrating voltage. 

Y CAL. — continuous sensitivity adjustment 
coupled with input dividers. If the sensi- 
tivity of the amplifier is to be calibrated, 
the potentiometer must be always turned 
to the extreme right to make the knob 
index point to the “Y CAL.“ sector. 

GAIN ADJ. — any sensitivity irregularities oc- 
curring with the continuous sensi? vity 
adjustment potentiometer in the “Y CAL.“ 
position can be removed by means of this 
element on the side of the instrument. 



Horizontal Amplifier Control Elements 

The function of the elements is the same as in 
the case of the vertical amplifier, the only dif- 
ference being in that the input divider sv, itch 
in its extreme position “T. B.“ provides for the 
internal connection of the time-base sawtooth 
voltage to the amplifier. The time base is cali- 
brated in the extreme left position of the con- 
tinuous X-sensitivity adjustment potentiometer. 
The time expansion (3X) is in action in the 
extreme right position of this potentiometer. 

Time Base Control Elements 

TIME/DIV. — time-base sweep rate — caliora- 
ted stepwise change of the sweep ra.e at 
a ratio of 1:2:5 within the rangt off 
from 0.1 sec/div. to 5^sec/div. 

TIME BASE (8102) — time-base mode switt h — 
automatic, triggered or off. 

TIME BASE (S103) — triggering mode sv. itch 
— time base triggered by vertical aripli- 
fier, from the socket on face panel i ■ by 
the mains. 



CR Tube Control Elements 

BRIGHTNESS — brightness control of the tra- 
ce on the screen. 

FOCUS — focussing of the trace on the sc. aen. 
GRAT. — illumination of the graticule ,'late 
over the screen. 
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POKYNY PRO UVEDENI PRISTROJE DO CHODU 
Umisteni pristroje 

Pfistro] umlstete tak, a by byl dostatecny pn- 
stup vzduchu do pristroje a nedochazelo ke 
zbytecnemu pfehfatl a tim ke zhorseni vlast- 
nostl pristroje. 



Pfipojeni na sit 

Pred pfipojenim na sit se pfesvgdCte, zda je 
pristroj prepojen na spravne sitovd napetl na 
voliCi Pflpadnd chybne nastavend napetl pfe- 
pojte volicem do spravne polohy. PfepojenI se 
provddl pfepinacim kotouckem, ktery vytahng- 
te a zasufite tak, aby cislo, uddvajicl napStI, 
bylo proti trojdlielnlkove znaCce na zadnim 
stitku. Pristroj je od vyrobce nastaven na na- 
petl 220 V. Pfi pfepojenI na 120 V je tfeba vy- 
m6nit tez sitovou pojistku. Hodnoty pojistek 
pro obe napdjeci napetl jsou uvedeny v rubrice 
„TECHNICKE UDAJE“. 



Kcntrola chodu pristroje 

Zasunte sitovou sfiuru do pfivodky a do sitove 
z^strCky. VypInaC musi byt v poloze „0“; v§e- 
chny knofllky, zvldste „Jas“ (R24) v poloze 
max. vytocene doleva. Rovn62 vypinac „Rastr“ 
musI byt v poloze „0“. Vsechny vstupy zesilo- 
vacu pfepnSte do polohy „0“. Pfepinac v hori- 
zontalnlm zesilovaci pfepnSte do polohy „CZ“; 
pfepinac volby synchronizace do polohy „lnt“; 
druh cinnosti casove zdkladny do polohy 
„SYNCHR.“ a potenciometr jemne regulace ze- 
sllenl horizontalnlho zesilovace do polohy 
„Kal. CZ“. 



Pfepnfite vypInaC do polohy „I“. Tim se roz- 
svltl signalizaCnl zarovka, ktera signalizuje, 
2e pristroj je v provozu. 

Zapnete vypinacem „Rastr“ osv6tlenI rastru. 
Pfiblizne po jedne minute se objevi stopa, jejI2 
pololm „Jas“ a „Ostrost“ sefid'te potenciometry 
„PosuvY“ (R254, R255);„Jas“ (R24); „OstfenI“ 
[R33] a „Posuv X“ (R354, R355]. 



Spojovarun kdbllkem propojte vystup kalibrd- 
toru „60 m V“ se vstupem vertikalnlho zesilo- 
vaCe, oznacenemu „Y1“ a tento pfepnete do 
polohy „ “. Nastavenim potenciometru 

jemne regulace zesllenl vertikalnlho zesilovaCe 
do polohy „Kal. Y“ dostanete na stinitku obd61- 
nlkove prubehy (velikost 3 dllkyj. Pfipadnou 
nesrovnalost v amplitude Ize dostavit prvkem 
„Kalibrace citlivosti", pfistupnym na levem 
boku pristroje. Pfeplndnlm rychlosti easovd zd- 
kladny se pak mohou volit rdznd mefitka roz- 
vinuti horizontalnlho ddje. Nastaven! potencio- 
metru jemne regulace zesllenl horizontdlnlho 
zesilovace do polohy „Kal. X“ pouzivame pfi 



INSTRUCTIONS FOR SETTING IN OPERATION 
Location of Instrument 

When locating the instrument, provide for a 
sufficient access of air to its interior to pre- 
vent undersirable overheating, which would 
cause worsening of the instrument properties. 



Connection to Mains 

Before connecting the instrument to mains, 
see that the mains voltage selector is preset 
to the correct value. In the case of incorrect 
presetting change the selector to the desired 
position. To do this, withdraw the selector 
disk and reinsert it so that the number indi- 
cating the mains voltage lies opposite the tri- 
angle-shaped index on the back plate. The 
manufacturer presets the mains voltage to 
220 V. When changing to 120 V it is also ne- 
cessary to replace the mains fuse. The fuse 
values for the two mains voltages are indica- 
ted in the “SPECIFICATIONS". 

Operation Check 

Insert the mains lead into the instrument re- 
ceptacle and then into the mains socket. The 
mains switch must be in its “0“ position and 
all the knobs, particularly the “BRIGHTNESS" 
knob (R24), are to be turned to their extreme 
left. The “GRAT.“ switch must likewise be in 
its “0“ position. Now return all the amplifier 
input switches to their “0“ positions. To pro- 
ceed, change the input divider switch of the 
horizontal amplifier to the position “T. B.“, 
the triggering mode switch to the position 
“INT.“, the time-base mode switch to the po- 
sition “TRIG." and the fine gain-adjustment 
potentiometer of the horizontal amplifier to 
the position “T. B. CAL.“. 

Now trip the mains switch to the position “l“. 
This causes the pilot lamp to light up to indi- 
cate that the instrument is in operation. 

Close the “GRAT.“ switch to illuminate the 
graticule. The electron trace appears on the 
screen in about one minute. Adjust its posi- 
tion, brightness and sharpness with the aid 
of the potentiometers “Y SHIFT" (R254, R255), 
"BRIGHTNESS" (R24), “FOCUS" [R33) and 
“X SHIFT" (R354, R355). 

Use a cable to interconnect the “60 mV“ cali- 
brator output with the vertical amplifier input, 
marked “Y'l", and switch it to the position 
Set the fine gain-adjustment potentio- 
meter of the vertical amplifier to the position 
“Y" CAL." to obtain rectangular pulses on the 
screen (magnitude 3 divisions]. Amplitude 
deviations, if any, can be removed with the 
element marked “GAIN ADJ.“ accessible from 
the left side wall of the instrument. Diverse 
scales of development of the horizontal pro- 
cess can then be selected by changing the 
sw'eep rate of the time ba.se. The fine gair- 
adjustment potentiometer of the horizontal 



tomto druhu provozu cas. lupu, umoznujlcl roz- 
vinuti prfibghu s 3x vyssi rychlosti. Obraz do 
synchronniho stavu nastavime potenciometrem 
„Citlivost“ (R119). 



IV. ZPCSOBY MERENI 

PRiKLADY OBSLUHY V PROVOZU S CASOVOU 
ZAKLADNOU 

Mereni stfidave sloSSky napeti 

Mefxme-li stfidavou slozku napeti, nastavime 
funkCni pfepinaC S201 do polohy S203 do 
polohy „0“. V tdto poloze je stfidavd slozka 
pozorovandho prubehu zobrazena na stinitku. 
Je-li frekvence mgfene stfidave slozky pozoro- 
vandho prubghu pfilis nizkd, provadime mereni 
V poloze pfepinaCe „ “z ddvodu omezeni 

chyb. Pfislusnou velikost stfidave slozky na- 
p6ti §§ dostaneme takto; 



Na rastru pomoci dilkoveho deleni odecteme 
velikost od kladneho po zdporny vrchol pru- 
behu V dilcich. Takto ziskan^ rozmer ndsobime 
lidajem, kter^^ je dSn polohou knofliku „V/dil“ 
zesilovaCe, pficemz potenciometr jemne regu- 
lace zesileni musi b^t v poloze „Kal. Y“. 

Nasobime Je§t6 delicim Cinitelem sondy, po- 
uzit§ pro ziskdni mSfeneho napeti. V^sledna 
velikost napeti tedy je: d61ici pomer sondy 
X V/dil X v^ska obrdzku = napeti ss. Pro na- 
zornost pfedpoklddejme pouziti sondy BP 4631 
s delicim pomerem 1 : 10, knoflik „V/dil“ v po- 
loze 2 V, vj?§ka obrazku na stinitku die rastru 
je 4 dilky. 

10 . 2 . 4 = 80 Vss 

M6fime-li sinusove prub6hy, ziskane napeti 
pfevedeme z napeti SpiCka — spicka na efek- 
tivni nebo stfedni hodnotu obvyklj^m zpuso- 
bem. 



Mereni okamzite hodnoty napeti 

Mefici metoda k mefeni okamzite hodnoty na- 
peti je V podstate shodna s metodou popsanou 
V mefeni stfidave slozky napeti. Pfepinac 
vstupu zesilovace S201 pfepneme do polohy 
„ rzrz; Mefime-li okamzitou hodnotu napeti 
ve vztahu k nejakemu potencialu (obvykle 
k zemnimu), musime si pfedem nastavit pfi- 
slu§nou uroveh referencniho napeti, odpovi- 
dajici velikosti na stinitku. Je-li napf. provd- 
deno mefeni na 100 V potencialu, referencni 
lirovefi zeme. Jina uroven mrize byt pou2ita 
zeni teto urovn6 popiseme pro nejbe2nejsi 
uroveft zeme. Jina uroven mflze b^t pouzita 
obdobne. 



amplifier can be turned to the position “X CAL.“ 
to start the time magnifier, which triples the 
sweep rate. The image can be synchronized 
by means of the “TRIG. SENSITIVITY** poten- 
tiometer (R119J. 



IV. METHODS OF MEASUREMENT 

EXAMPLES OF TIME-BASE OPERATION 

Measurement of the Alternating Component of 
a Voltage 

If the alternating component of a voltage is to 
be measured, set the input switch S201 to the 
position **~“ and the input switch S203 to the 
position “0**. The alternating component of the 
course being observed is now displayed on the 
screen. If the frequency of the alternating 
component being measured is too low, perform 
the measurement with the switch in the po- 
sition ** rr^** to reduce the errors. The corres- 
ponding peak-to-peak voltage of the alternat- 
ing component is evaluated as follows: 

Read off the distance between the positive and 
the negative peak in terms of the graticule 
divisions. Multiply the magnitude so obtained 
by the value indicated by the position of the 
“V/DIV** knob of the amplifier, the fine gain- 
adjustment potentiometer being in the position 
**Y CAL.**. 

Now multiply the product obtained by the fac- 
tor of the probe used to detect the voltage 
being measured. The resulting voltage is thus: 
probe factor X V/DIV ximage height = p-p vol- 
tage. 

To Illustrate the calculation, let us assume the 
use of the BP 4631 probe with a division ratio 
of 1 : 10, the “V/DIV** knob to be in the posi- 
tion 2 V, and the screen image height in terms 
of the graticule divisions to be 4 divisions: 

10X2X4 = 80 Vp.p 

if sine-wave effects are being measured, the 
usual methods are used to convert the peak- 
-to-peak value to the R. M. S. or mean value. 



Instantaneous Voltage Measurement 

In its principle, the instantaneous voltage me- 
asuring method is identical with that descri- 
bed above. Change the amplifier input switch 
S201 to the position **r:rz*‘. If the instantan- 
eous voltage value is to be measured with re- 
ference to a given potential (usually the earth 
potential), it is essential first to preset the 
appropriate reference voltage level correspond- 
ing to the size of the image. If, for insl., the 
measurement proceeds at -f 100 V potential, 
the reference level will also correspond to 
-i- 100 V. The provision of this reference level 
will be described for the most frequently used 
earth potential. Any other level can be attai- 
ned by analogy. 
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Ziskani referenCni urovne 

ReferenCm uroven ziskame nasledujiclm po- 
stupem: 

Pfipojime hrot sondy na zemnf svorku na pfl- 
stroji (nebo na pfislusny zdro] napeti, ]e-li 
uroven jina nez zem) a nastavime oscilograf 
na volne bezici zakladnu. Je-li jako referencnl 
uroven zvolen zemni potencidl, Ize t62 pou2it^ 
vstup pfepnout pfepInaCem S201 do polohy „0“. 
VertikSlni nastavte stopu na stimtko tak, aby 
le2ela na ngkterem z hlavnich dilku rastru 
(tento bod nastavem bude zaviset na polarity 
a amplitude vstupniho signSlu, event, na po- 
uziteiu vstupu zesilovace). Tento dilek rastru 
je pak referenCni tirovnl pro vsechna dalsi 
m§feni. Po nastavem referencnl urovne uz ne- 
nastavujeme vertikSlnl posuv, nebof by do me- 
fenl byla zanesena chyba. 

Hrot sondy pfipojime na zdroj meficlho napeti. 
Ovladacl prvek „Citlivost“ (R119) nastavime 
tak, aby obraz byl stabilni. 

Na lastru odmeflme vzdSlenost pozorovan6ho 
bodu na prubehu od bodu, kter^m probihS re- 
ferencni uroven v dilci. Tento rozmSr naso- 
bime udajem, ktery je ddn polohou knofliku 
„V/dil“. 



Nasoblme jeste deiiclm pomerem pou2it6 sondy. 
Pro nazornost pfedpokladejme pouziti sondy 
BP 4631 s deiicim pombrem 1 : 10. Knoflik V/dll 
V poloze 0,2; referenCni tiroveft je nastavena 
na druhou rysku od spodku rastru a od tohoto 
bodu je vzdalenost 3 dilky k bodu prAbShu, ve 
kterem chceme merit okam2it6 napgti. Potom 
bude: 10 x 0,2 x 3 = 6 V. ]e-li mgfeny napefovy 
bod uad rovinou referenCni urovne pfi pou2iti 
vstupu „Y1“, je polarita napSti kladna; je-li 
pod firovni, je zaporna. Pfi pouziti vstupu „Y2“ 
je polarita nap6ti opacna. 



MSfeni cusu 

Caspva zakladna pouzita v pfistroji umoziiuje 
zjistit casovy interval mezi dvema prfib6hy 
nebo dvgma body jednoho prubehu a2 do dblky 
rastru. Takove mefeni se provadi nSsledujicim 
zpusobem: 

Na l asb, .1 odecteme Jiorizontalni vzdalenost 
mezi dvema body, jejichz casovy interval ode- 
ctem ! V dilcich. 

Tuto vzdaleiiO,st ndcobirae koeficientem, ode- 
ctem m v poloze knofliku „cas/dil“ pouzite ca- 
sove zdkladny. Potenciometr jenme regulace 
zesib ni horizontainlho zesilovaCe nastavime 
do pjloi'v „Kal. CZ“. 

Pro naza’nosc pfedpokladejme, ze pfepinai 
„cas/dll“ je v poloze 1 msec; horizontalni vzda- 
lenost, ocectena na rastru, je 5 dilku. Casovy 
interval potom bude: 

5x1 msec — 5 msec. 



Provision of Reference Level 

The reference level is provided as follows: 
Insert the probe point into the earth terminal 
of the instrument (or connect it to the desired 
voltage supply, if the level is other than earth) 
and set the oscilloscope to allow the time base 
sweep freely. If the earth potential is chosen 
as reference level, the input used can also be 
switched to “0“ by means of the switch S201. 
Adjust the vertical setting to make the elec- 
tron trace coincide with one of the main gra- 
ticule divisions (the preset point will depend 
on thet polarity and amplitude of the input 
signal and on the amplifier input chosen). 
This graticule division now serves as reference 
level in all subsequent measurements. After 
having preset the reference level, avoid any 
adjustment of the vertical shift, since this 
would infer error into the measurement. 

Apply the point of the probe to the source of 
the voltage being measured. Set the “TRIG. 
SENSITIVITY" potentiometer (R119) so as to 
obtain a stable image. 

Now measure the distance of the point being 
observed on the curve from the reference le- 
vel point in terms of graticule divisions. Mul- 
tiply this distance by the value indicated by 
the position of the “V/DIV.“ knob. Moreover, 
multiply the product so obtained by the divi- 
sion ratio of the probe used. 

To illustrate the calculation, let us assume the 
use of the BP 4631 probe with a division ratio 
of 1 : 10, the “V/DIV.“ knob being in the posi- 
tion 0.2. Let the reference level be adjusted 
to the second graticule division from below, 
the distance from this point to the point on 
the curve at which we wish to measure the 
instantaneous voltage being 3 divisions. It fol- 
lows that: 10x0.2x3 = 6 V. If the “Yl“ input 
is used and the measured voltage point is over 
the reference level, the polarity of the voltage 
is positive, and it is negative, if the said point 
is below the reference level. When using the 
"Y2“ input, the polarities are reverse. 



Time Measurements 

The time base used in the instrument enables 
to evaluate the time interval between two cur- 
ves or between two points of the same curve, 
the limit being imposed by the length of the 
graticule. The measurement of this kind pro- 
ceeds as follows: 

Read off the horizontal distance between two 
points on the graticule in terms of divisions. 
Multiply this distance by the factor indicated 
by the position of the “TIME/DIV.“ knob of 
the time base. Set the fine gain-adjustment 
potentiometer of the horizontal amplifier to 
the position “T. B. C.AL.“. 

To illustrate the evaluation, let us assame the 
‘‘TLME/DIV.“ switch to be in the position 
1 msec, the horizontal distance read off the 
graticule being 5 divisions Tlie time interva 
will then be: 5x1 msec == 5 msec. 
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Pfi poloze „Kal. X“ potenciometru jemne regii- 
lace zesllenl X je pouzlta casovS lupa pfiblizng 
3x. V tomto pfipade pfi stejne odectenych uda- 
jich jako ve vyse uvedenem pfipadg je casovy 
interval 

= 1,66 msec 



With the fine gain-adjustment potentiometer 
of the X amplifier in the position “X CAL.“, 
the time expansion of about 3x is in opera- 
tion. Assuming the same readings as before, 
the time interval will in this case be 

1X5 

= l.b6 msec 



Mefeni frekvence 

Mefeni frekvence provadime stejnym zpuso- 
bem jako mefeni casu. Frekvenci pozorova- 
ndho prubehu dostaneme matematickym iiko- 
nem, protoze frekvence je pfevratnou hodnotou 
Casu periody. Pro nazornost pfedpokladejme 
Cas jedne periody 2 ,usec. Frekvence pozorova- 
neho prubehu je pak: 

1 

2 ~. lO-'i 



= 0,5 X 106 Hz = 0,5 MHz 



Frequency Measurements 

The frequency measurement proceeds in the 
same way as the time measurement. The fre- 
quency of the process being observed is ob- 
tained by computation, since it is the inverse 
value of the cycle period. To illustrate, let us 
assume the cycle period to be 2 ,usec. The fre- 
quency of the process being observed is then: 

“2XlO^^ = 0.5X10'5 Hz = 0.5 MHz 



Mefeni symetrickych signalu 

Obdobna ingfeni jak byla uvedena v pfedchozi 
kapitole Ize provadet i se symetrickym signa- 
lem. Pritom symetricky signal pfivadime do 
obou vstupu vertikalniho zesilovace. 

PRIKLADY OBSLUHY V PROVOZU XY 

Mefeni kmitobtu metodou Lissajousovych 
obrazcu 

Pfepinac S302 pfepneme do provozu s horizon- 
talnim ze.silovacem a na vstup pfivedeme stri- 
dave napeti o znamem kmitoctu, napf. z RC 
generatoru Tesla BM 344. Na vstup vertikalniho 
zesilovace pfivadime nezndm^ kmitocet. 
Jestlize souhlasi kmitocet generatoru pfesne 
s kmitoctem mefenym, objevi se na stinitku 
stojici obrazec. Ma-li mgfene nap6ti sinusovy 
prubeh, je obraz kruznice, elipsa nebo pfimka. 
Pfi prubehu jinem (obdelnikovy, pilovy aj.) je 
obraz na stinitku zkreslen. 

Je-li jeden ze srovndvacich kmitoctu celistvym 
nasobkem druheho, dostaneme jednoduche 
obrazce, jejlchz tvar se mgni vlivem fazoveho 
posuvu. Na obrazku jsou Lissajousovy obrazce 
pro pomer kmitoctfi 2:1, 1:2, 4:1. 



Obr. 13 




Measurement of Symmetric Signals 

By analogy with the previous paragraph, a 
symmetric signal can also be measured, being 
applied to both inputs of the vertical amplifier. 



EXAMPLES OF XY OPERATION 

Frequency Measurements by the Metliud of 
Lissajous Figures 

Set the switch S302 for operation with hori- 
zontal amplifier and apply an AC voltage of a 
known frequency, e. g., from the Tesla BM 344 
RC generator, to its input. The unknown fre- 
quency is supplied to the input of the vertical 
amplifier. 

If the generator frequency agrees exactly with 
the frequency being measured, a stationary 
image appears on the screen. If the voltage 
being measured is sinusoidal, the image is in 
Ihe form of a circle, an ellipse or a straight 
line. For other wave forms (rectangular, saw- 
tooth, etc.) the image on the screen is dis- 
torted. 

It one of the frequencies being compared is 
an integer multiple of the other, simple figures 
are obtained, the shape of which varies with 
the phase shift. Lissajous figures for the fre- 
quency ratios of 2 : 1, 1 : 2, 4 : 1 are shown 
in Fig. 13. 





Fig. 13 



fy : fx = 2 : 1 fy : fx = 1 : 2 fy : fx = 4 : 1 



Neni-li jeden z kmitoctfl. celistvym nasobkem 
druh§ho, ale je-li pomer vyjadfen pomerem 



If one of the frequencies is not an integer 
multiple of the other, but if their ratio can be 
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cel^ch cisel, dostaneme slozitejsl tvar. Pom6r 
je ddn pomgrem poctu vrcholfl ve vertikalm 
roving a v roving horizontalni, fy je mgfeny 
kinitoget, privddgnj^ na vertikdlni zesilovac; fx 
je kmitoget zndm^, pfivadeny na horizontalni 
zesilovac. 



expressed as a proper fraction, the figure 
becomes more complicated. The frequency 
ratio is determined by the ratio of the number 
of peaks in the vertical plane to the number 
of peaks in the horizontal plane, fy being the 
frequency being measured, which is supplied 
to the vertical amplifier, and f^ the known fre- 
quency, which is supplied to the horizontal 
amplifier. 



Mereni hloubky modulace z lichobeznikoveho 
prubehu 

Na vertikalni zesilovac pfivedeme modulovany 
vf signal a na horizontdlni zesilovag nf modu- 
lujici signal. Na stinitku oscilografu vznikne 
lichobeznik, pfi hloubce modulace 100 % vznik- 
ne trojuhelnik. 



Modulation Factor Measurements from 
Trapezoidal Wave 

The modulated HF signal is applied to the ver- 
tical amplifier, the modulating LF frequency 
being supplied to the horizontal amplifier. A 
trapezoidiform image appears on the oscillo- 
scope screen, degenerating to a triangle if the 
modulation factor attains 100 %. 




Obr. 14 



Fig. 14 



Mereni otddek 

Mgfeni otacek se velmi podoba mereni kmi- 
togtu. Bgzng se provadi mereni otacek elektro- 
magnetickymi obratkomgry, ktere trpi opotfe- 
benim a ktere obvykle neni mo2ne na mgfeny 
objekt pfipojit trvale. Pfesnost tohoto mgfeni 
bj?va obvykle nizka. Mame-li vhodn^ snimac, 
muzeme mgfit otacky s vyssi pfesnosti (asi 
^3 %). Muzeme je merit trvale a mgfeni pro- 
vadgt ve vgtsi vzdalenosti od rotujici cdsti; 
nemdme-li vhodny snimac, mh2eme pou2it nou- 
zovg i elektromagnetickg sluchatko se sejmu- 
tou membrdnou. Tento snimac upevnime proti 
vystupkdm na rotujici casti. Podminkou je, aby 
vystupky byly z magneticky vodiveho materi- 
alu. Pfi ka2dgm pruchodu vystupku kolem sni- 
mace vznikne ve snimaci elektricky impuls. Pfi 
mgfeni zapojime snimac jako jeden zdroj kmi- 
toctu, generator jako druhy a mefime pomoci 
Lissajousov^ch obrazch. Vlastni otacky vycisli- 
me podle vztahu: 



f .60 



kde n — pocet otacek za minutu 
f = mgfeny kmitocet 
k = pocet vystupku rotujici casti. 



Measurement of Revolutions 

The measurement of revolutions is very simi- 
lar to the measurement of frequency. Electro- 
magnetic revolution counters are currently 
used for this purpose, but they are exposed to 
severe wear apd usually cannot be permanent- 
ly attached to the object being measured. The 
accuracy of this measurement is usually low. 
If a suitable pick-up is available, revolutions 
can be measured with a greater accuracy 
[about ± 3 %). The measuring can be perma- 
nent and can be performed at a greater dis- 
tance from the rotating part. If no suitable 
pick-up is at hand, it can be substituted by a 
telephone receiver with the diaphragm remov- 
ed. Such a pick-up is fixed against projections 
on the rotating part, provided that these pro- 
jections are of a magnetically conductive ma- 
terial. Each passage of the projection past 
the pick-up causes an electric pulse to be 
generated in the pick-up winding. For the me- 
asurement, the pick-up is connected as the 
one frequency transmitter and a generator as 
the other, the measuring method being based 
on the Lissajous figures. The numebr of revo- 
lutions is obtained from the relation: 



where n . . . revolutions per minute, 
f . . . frequency measured, 
k . . . number of projections on the 
rotating part 
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Mefeni faze dvou napeti 

Potfebujeme-li merit fazovy posuv dvou napSti 
stejneho kmitoctu, pfivedeme jedno z nich na 
vertikalnl, druhe na horizontdlni zesilovac. Na 
obrazovce se objevi stojici elipsa. Odecteme 
useky Y1 a Y2 a potom fazov^ posuv je mozno 
urCit ze vztahu: 

Yi 



Phase Shift Measurements 

If the phase shift between two voltages of like 
frequency is to be measured, connect one of 
them to the vertical amplifier and the other to 
the horizontal one. A stationary ellipse will 
appear on the screen. Now read off the length 
of the intercepts Yl and Y2 and determine the 
phase shift from the relation 




Obr. 15 



Pfi ip = 0 nebo 180° se elipsa zmgni v pfimku, 
pfi = 90° V kruznici. Pro dhly 0 — 90° vznikne 
elipsa podobna pine vytazene, pro lihly 90“ az 
180“ carkovane (obr. 15). Pfi mefeni delky 
usecky Y2 je vyhodne odpojit vstup horizon- 
tdlnlho zesilovace. 



Mefeni impedancnlho pfizpusohenl 

Pro rychle mefeni impedancnlho pfizpusohenl 
je vyhodna metoda vyu^lvajlcl vobler, oscilo- 
graf a meficl vedenl (vytvofend tisekem koaxi- 
alnlho vedenl). Pfipojlme-li na detekCnl diodu 
oscilograf, na jeho2 horizontdlnl zesilovac pfi- 
vedeme rozmltacl napfetl rozmitaneho oscila- 
toru, kresll paprsek na obrazovce prubeh sto- 
jat^ch vln na vedenl. Jako vedenl pouzijeme 
pfesnyi koaxialnl kabel, jeho2 d61ka je dana 
zdvihem voblcru a poctem vln, ktere chceme 
na obrazovce pozorovat. 

j ^_n^l50_ 

Af . Ve 

kde n = pocet vln 
Af = zdvih 

£ = dielektricka konstanta kabelu. 



Vollme-li n = 1, Af = 15 MHz a pohybuje-li se 
hodnota dielektricke konstanty pro b6zne ko- 
axialnl kabely kolem 2,5, vyjde ndm delka 
1 = 6,32 m. 

Pomer maximalnlho a minimdlnlho napeti uda- 
va pom6r stojatych vln. Relativni posunuti mi- 
nima prfibghu napgtl pfi vedenl zatizenem me- 
fenou impedancl vzhledem k minimu nap6tl pfi 
vedenl naprazdno urduje uhel odrazu p. 



Fig. 15 



The ellipse will become a straight line for 
p = 0 or 180° and a circle for qi = 90°. The 
solid ellipse applies to shift angles from 0 to 
90° and the dashed one to angles from 90 to 
180° (Fig. 15). When measuring the lenght of 
the intercept Y2, it is of advantage to discon- 
nect the input of the horizontal amplifier. 

Measurements of Impedance Matching 

-A method suited for fast measurements of im- 
pedance matching is one using a wobbler, an 
oscilloscope and a measuring line (in the form 
of a section of coaxial line). When connecting 
the oscilloscope to a detection diode, the wob- 
bling voltage of a sweep oscillator beinj; ap- 
plied to the horizontal amplifier of the oscil- 
loscope, the electron beam depicts on the 
screen the stationary waves in the line. A pre- 
cision coaxial cable is to be used as the mea- 
suring line, its length being determined by the 
frequency deviation of the wobbler and by the 
number of waves desired to be observeu on 
the screen. 

1 = » X 150 

Af X Vs 

where n . . . number of waves 

Af . . . frequency deviation 
£ . . . dielectric constant of the c'<ble. 

If the values above are chosen to be i = 1, 
Af = 15 MHz, and if the value of the dielectric 
constant for currently used coaxial cable is 
somewhere about 2.5, the resulting leng'h is 
1 = 6.32 m. 

The maximum/minimum voltage ratio repre- 
sents the stationary wave ratio. The relative 
shift of the minimum of the voltage wave with 
the line loaded by the impedance being me- 
asured in relation to the voltage minimum 
with the line free of load determines the angle 
of reflection p. 



?0 
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vedeni naprazdno 
no-load line 
















Obr. 16 



Fig. 16 



vedeni zakoncene 

merenou impedoncf 

line terminated 

with the measured impedance 



Pfeladgmm vobleru muzeme plynule promgfo- 
vat V celem vysetfovangm kmitoctovgm roz- 
sahu. 

Nastaveni prubehu kmitoctove charakteristiky 

Na vstup obvodu pfivedeme z vobleru rozml- 
tane vf napeti, naladgng na stfed pracovnlho 
kmitoCtu. Vertikdlnl zesilovac pfipojime na v^- 
stup obvodu; horizontdlni zesilovac pfipojime 
na vystup rozmitaciho napeti z vobleru. Na 
obrazovce uvidime pfimo tvar kfivky propust- 
nosti mgfeneho obvodu a vliv jednotlivych 
prvkCi. 



By retuning the wobbler, measurements can 
be performed in the whole frequency range 
being investigated. 

Setting of the Frequency Response Curve 

The HT wobbler voltage tuned to the midpoint 
of the operating frequency range is applied to 
the input of circuit, its output being connected 
to the vertical amplifier. The horizontal ampli- 
fier is connected direct to the wobble frequen- 
cy output of the wobbler. The CR tube now 
directly displayes the frequency response cur- 
ve of the circuit being investigated and the 
effect of the individual elements. 



V. principCinnosti 

BLOKOVE schema 



V. PRINCIPLE OF OPERATION 
BLOCK DIAGRAM 




1 — exterm synchronizace 

2 — vertikalni zesilovac 

3 — casovd zdkladna 

4 — horizontdlnl zesilovac 

5 — NN zdroje 

6 — VN zdro] 

7 — sit 



-220V 



1 — - external triggering 

2 — vertical amplifier 

3 — time base 

4 — horizontal amplifier 

5 — LT supplies 

6 — HT supply 

7 — mains 
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POPIS OBVODC 



DESCRIPTION OF CIRCUITRY 




1 — vstupni delic 

2 — vstupni delic 



1 — input divider 

2 — input divider 



Zesilovac md symetricky vstup s moznosti 
uzemngni kterdhokoliv vstupu, to znamena vy- 
tvofeni nesymetrickdho vstupu. Vazba s mefe- 
n^m obvodem je bud'to stejnosmgrnd nebo 
stfidava pfes oddfilovaci kondenzdtor. Citlivost 
zesilovace je 20 mVss. Signdl je pfimo nebo 
pfes vstupni dSliC pfiveden na symetrickj? ka- 
todovy sledovac a odtud na symetricky zesilu- 
jici stupen, kterj^ pfi nesymetrickem provozu 
funguje jako emitorovj? invertor. V emitorech 
tohoto stupne je mo2no zmenou zaporne zp6tne 
vazby plynule m6nit zesileni. Takto zesilenj^ 
signdl je pfiveden na koncovy stupeft, kterj^ je 
tvofen kaskodou tranzistor elektronka. V emi- 
torech tranzistorh koncovdho stupne je pomoci 
zapornd zp6tne vazby provedena kalibrace ze- 
sileni a rovnez je zde kmitoCtove zavisld zp6tnd 
vazba, umozhujici korekci kmitodtove charakte- 
ristiky zesilovace s ohledem na vyssi kmitoCty. 
Z koncovdho stupne je odebiran zesilen^ sig- 
nal pro synchronizaci casovd zakladny. 



Horizontalni zesilovag (obr. 18) 

Horizontalni zesilovac pracuje v rezimu „XY“ 
shodne s vertikdlnim. Rozdil je pouze pfi pro- 
vozu s casovou zdkladnou. V tomto pfipade je 
mfizka jednoho katodoveho sledovace uzemnfi- 
na, do mfizky druheho katodov§ho sledovace 



The input of the amplifier is symmetrical with 
a possibility to earth any of the input chan- 
nels to provide for an asymmetrical input. The 
coupling with the circuit being measured is 
either galvanic or capacitive via a blocking 
capacitor. The sensitivity of the amplifier is 
20 mVp.p. The signal is supplied to a symmetri- 
cal cathode follower either directly or through 
an input divider, and is passed on to a sym- 
metrical amplification stage acting as an emit- 
ter inverter in the case of asymmetrical ope- 
ration. The amplification can be continuously 
controlled by changing the negative feedback 
in the emitter circuits of this stage. The ampli- 
fied signal is supplied to an output stage con- 
sisting in a transistor-tube cascode. A negative 
feedback in the emitter circuits of the output- 
-stage transistors provides for amplification 
calibration. A frequency-dependent feedback 
is also provided here to enable correction 
of the frequency characteristic of the ampli- 
fier in the high-frequency range. The ampli- 
fied signal is taken off the output stage to 
trigger the time base. 

Horizontal Amplifier (Fig. 18) 

The horizontal amplifier operates in “XY“ 
mode identically with the vertical one, the 
only difference being in the time-base mode 
of operation. In this case, the grid of one of 
the cathode followers is earthed, the sawtooth 
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je pfiv^dSno pilovite napgti z casov6 zdkladny. 
Z katody tohoto sledovace je rovnez odebirano 
pilovite napgti na vy^stupni zdifku. Odber pilo- 
viteho nap6ti je proveden pfiblizng z nulove 
urovng. Amplituda pilovitdho napeti je asi 5 V, 
vystupni odpor asi 100 kQ. 



Amplituda pilovitdho napeti je ale v6tsi, nez 
je po^adovand zdkladni citlivost ze zesilovace. 
Deleni amplitudy na pozadovanou hodnotu je 
provedeno na delici, tvofendm vstupnim odpo- 
rem tranzistoru E305 a odporem v bdzi. 



Casova zakladna 



voltage of the time base being supplied to the 
grid of the other cathode follower. Moreover, 
the sawtooth voltage is taken off the cathode 
of this follower and supplied to the output 
socket, the build-up of the sawtooth edge 
being started from about zero level. The am- 
plitude of the sawtooth voltage is about 5 V, 
the output resistance being approximately 
100 kQ. 

However, the amplitude of the sawtooth vol- 
tage is greater than required for the basic 
sensitivity of the amplifier. The reduction of 
the amplitude to the required value is effected 
by a divider constituted by the input resis- 
tance of the transistor E305 and its base re- 
sistor. 



Time Base 



6 

7 

8 




1 — zesilovac synchronizaCniho signdlu 

(E106) 

2 — klopn^ obvod (E103; E105) 

3 — integrator (RlOl— 106, C104— 106) 

4 — zastavovaci obvod [E102; E104) 

5 — do horizontalniho zesilovace 

6 — Y zesilovac 

7 — Ext. 

8 — sif 



1 — triggering signal amplifier (E106) 

2 — flip-flop (E103, E105) 

3 — integrator (RlOl— -106, C104 — 106] 

4 — stop circuit (E102, E104) 

5 — to horizontal amplifier 

6 — Y amplifier 

7 — EXT. 

8 — mains 



Na vstup zesilovace synchronizacniho signalu 
je pres plynule nastaviteln'ji delic a vazebni 
kapacitu pfivddgn synchronizaCni signal, odvo- 
zen^ z vertikainiho zesilovaCe nebo z vngjsiho 
zdroje synchronizace, pfipadne prubeh odvo- 
zeny od sifovaho kmitoctu. Zesilenym signalem 
je pfeklopen klopny obvod 2 do polohy, pfi 
ktere zacne linearng stoupat vystupni napeti 
integratoru 3. Po dosazeni po2adovane ampli- 
tudy pily je klopny obvod 2 pomoci zastavova- 
ciho obvodu 4 vracen do vychozi polohy. K opa- 
kovani tohoto cyklu dojde az po pfichodu syn- 
chronizacniho signalu (poloha „AUT“) nebo 
samocinne po dobe, urcene vnitfni kapacitou 

V klopnem obvodu. (Poloha „SYNCHR.“). 

V poloze „AUT“ tedy pracuje zdkladna jako 
spougtgna, V poloze „SYNCHR.“ jako synchro- 
nizovand, pfipadnS voln6 bgzici. 



The triggering signal supplied from the verti- 
cal amplifier, provided by an external source 
of triggering pulses or determined by the 
mains frequency is applied to the input of the 
triggering signal amplifier via a continuously 
adjustable divider and a coupling capacitor. 
The amplified signal triggers the flip-flop 2 
to the position initiating a linear build-up of 
the output voltage of the integrator 3. The re- 
quired amplitude of the sawtooth having been 
attained, the flip-flop 2 is returned to its ini- 
tial state by the stop circuit 4. This cycle is 
repeated as soon as the next triggering signal 
arrives (switch position “AUT“) or automati- 
cally after a period determined by the intrin- 
sic capacity of the flip-flop (position “TRIG."). 
In the position “AUT“ the time base thus ope- 
rates as triggered and as synchronized or fre- 
ely sweeping if the switch is set to “TRIG". 



Zdroje 

Sifovy transformator 

Transformator v plasfovem provedeni ma po- 
uzita dve jadra „C“. Primarni vinuti je prove- 
deno obvyklym zpflsobem 120/220 V. Jistem je 
provedeno tavnou trubickovou pojistkou. 



Power Sources 
Mains Transformer 

The transformer is of the shell-type construc- 
tion using two C-cores. The primary winding 
is of the usual 120/220 V arrangement. A glass 
cartridge-type fuse is provided as a protection. 
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UsniernovaCe 

UsmgrngnI v napajecim zdroji je provedeno 
v^^konov^mi usmerfiovaci. Tyto diody jsou snad- 
no pfistupnd a vymenitelne, protoze jsou vpa- 
jeny do keramickych mdstku. Za usmgriiovaci 
nasleduji dvojitd RC filtry s omezovacimi od- 
pory proti proudov^m spickam. 

Zdroj vysokeho napeti 

Jediio sekundarni vinuti transformdtoru asi 
415 V slou2I jako zdroj pro ndsobiCe vysokeho 
napgti. Jeden pgtinasobic skyta zaporn^ zdroj 
anodovdho nap6tl — 1250 V a jeden ztrojovac 
potom kladnd nap6ti +1300 V pro urychlovaci 
anodu obrazovky. Ndsobice tvofi tuzkovd seld- 
nove usmdrhovaee s krabicovymi kondenzdtory 
0,25 ,uF V t6sn6m provedeni. Zaporny zdroj je 
stabilizovdn varistorem. 



VI. C D R Z B A 

UDRZBA VERTIKALNIHO ZESILOVACE 

Kontrola kalibrace citlivosti 

Ovladaci prvky nastavime takto: 

Pfepinac S202 do polohy 20mV/dil; S201 do 
polohy ~:i _ a S203 do polohy „0“. Potencio- 
metr zm6ny citlivosti R248 ddme do polohy 
„KAL. Y“. 

Zapneme pfistroj a dostavime ostatnimi prvky 
obrazek na stinitku tak, aby byl dostatecne 
jasny a ostry. Nastavime potenciometrem R263 
velikost obrazku na stinitku tak, aby odpovi- 
dala velikost 60 mV vysce 3 dilkfl. 



Nastaveni frekvencni kompenzace zesilovace 

Na vstup Y1 (F201) pfipojte nap6ti z generd- 
toru obdelnikoveho nap6ti 10 kHz. Vstupni d6- 
lic S202 pfepneme do polohy 20 mV/dil; po- 
tenciometr zmdny citlivosti R248 do polohy 
„KAL. Y“; pfepinaC S203 do polohy „0“. Nasta- 
vime stopu pfibli2n6 do stfedu stinitka; obddl- 
nik asi 3 dilky vysokj?. Pfiddvdnim kondenzd- 
toru Cc paralelne k C241 nastavime optlmdlni 
prubeh obdelniku. (Cc = 220 nebo 390 nebo 
680 pF.j 



Nastaveni vstupni kapacity zakladniho rozsahu 
vstupu Y1 

Pfepinac S202 nastavime do polohy 20mV/dil; 
S201 do polohy Na vstup Y1 (F201) pfi- 

pojime generdtor obdelnikovdho napdti asi 150 
mV pres kalibraCni jednotku. Na stinitku se 
objevi obdelnikove prdbdhy, jejichz optimdlni 
tvar dostavime kondenzdtorem C233. Pfi nasta- 
vovdni je nutno mit pfepinac S203 v poloze „0“. 



Rectifiers 

The rectification in the power pack is taken 
care of by the power rectifiers. These diodes 
are easily accessible and replaceable, being 
soldered between ceramic supports. The rec- 
tifiers are followed by double RC filters with 
resistors to limit current surges. 

H T Supply 

One of the secondary windings of the trans- 
former, about 415 V, serves as a power source 
for H T multipliers. A quintupler acst as a 
source of the negative plate potential of 
— 1250 V, a trlpler being provided to supply 
a positive voltage of +1300 V for the accele- 
rating electrode of the C R tube. The multi- 
pliers consist of pencil-type selenium recti- 
fiers with 0.25 ^F potted capacitors. The ne- 
gative supply is stabilized with a varistor. 



VI. MAINTENANCE 

MAINTENANCE OF VERTICAL AMPLIFIER 

Calibration Sensitivity Check 

Set the control elements as follows: 

Switch S202 to the position 20 mV/div.; switch 
S201 to the position and switch S203 

to the position “0“; sensitivity adjustment 
potentiometer R248 to the position “Y CAL.“. 
Close the mains switch and use the other con- 
trol elements to adjust a sufficiently bright 
and sharp image on the screen. Using the po- 
tentiometer R263, set the size of the image to 
make the voltage of 60 mV correspond to 3 
vertical divisions. 

Frequency Compensation Adjustment 

Apply a rectangular-wave voltage with a fre- 
quency of 10 kHz obtained from a generator 
to the Y1 input (F201). Set the input divider 
switch S202 to the position 20 mV/div., the 
sensitivity adjustment potentiometer R248 to 
the position “Y CAL.“ and the switch S203 to 
the position “0“. Set the trace approximately 
to the centre of the screen, the height of the 
rectangle being about 3 divisions. Trim the 
wave-form of the rectangle to an optimum by 
adding Cc capacitor in parallel with C241 
(Cc = 220 or 390 or 680 pF). 

Adjustment of Input Capacity of the Basic 
Range of Y1 Input 

Set the switch S202 to the position 20 mV/div. 
and the switch S201 to the position Ap- 

ply a rectangular-wave voltage of about 150 mV 
from a generator to the Y1 input (F201j via a 
calibrator. Rectangular waves appear on the 
screen and their shape can be adjusted to the 
optimum by means of the capacitor C233. The 
switch S203 must be in its “0“ position during 
the adjustment. 
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Nastaveni vstupni Rapacity zakladniho rozsahu 
vstupu Y2 

Postup je stejny jako u pfedchoziho odstavce, 
Optimdlm tvar obdelnikfi dostavime kondenzd- 
torem C234. 



Adjustment of Input Capacity of the Basic 
Range of Y2 Input 

The procedure is the same as described in the 
previous paragraph, the capacitor C234 being 
used to trim the rectangular wave-form. 



Nastaveni frekvencni kompenzace vstupnich Adjustment of Input Divider Frequency 

deliCh Compensation 



Odpojime kalibracni jednotku a na vstup Y1 
( F201 ) pfivedeme obddlnikove napeti 10 kHz. 

Pfepinad S201 dame do polohy ; pfepinad 

S203 do polohy 0. Velikost obrazu nastavime 
na 3 dilky a udr^ujeme ji po celou dobu na- 
stavovani. Po nastaveni zopakujeme stejny po- 
stup na vstupu Y2 (F202), avsak S201 dame do 
polohy 0 a S203 do polohy 



Tabulka rozsahu a dostavovacich kondenza- 



torfl; 
Rozsah 
0,2 V 
2 V 
20 V 



Vstup „Y1“ 
C202 
C206 
C210 



Vstup „Y2“ 
C215 
C219 
C223 



Disconnect the calibrator and apply a rectan- 
gular-wave voltage with a frequency of 10 kHz 
to the Y1 input (F201). Set the switch S201 to 
the position and the switch S203 to the 

position “0“. Set the image size to 3 divisions 
and keep this setting throughout the adjust- 
ment procedure. Repeat the procedure for the 
Y2 input (F202] after having changed the 
switch S201 to the position “0“ and the switch 
S203 to the position “zrrr“. 

Table of Ranges and Trimming Capacitors; 
Range “Yl“ input “Y2“ input 

0.2 V C202 C215 

2 V C206 C219 

20 V C210 C223 



Nastaveni vstupni Rapacity 



Input Capacity Adjustment 



Na vstup „Y1“ (F201) pfivedeme pres kali- 
bradni jednotku obdelnikove napdti. Dostavime 
obrazek pomocn^mi prvky tak, aby byl dosta- 
tednd jasn^ a ostr^ a velikost asi 3 dilky po 
celou dobu nastavovdni. Dostavime optimdlni 
tvar obdelnikd kondenzatory v jednotlivych 
rozsazich podle tabulky. Po dostaveni zopaku- 
jeme postup na vstupu „Y2“. 

Tabulka rozsahfl a dostavovacich kondenzd- 
toru; 

Rozsah Vstup „Y1“ Vstup „Y2“ 

0,2 V C204 C217 

2 V C208 C221 

20 V C212 C225 



Apply a rectangular-wave voltage to the “Yl“ 
input (F201) via a calibrator. Use the control 
elements to adjust the image to be sufficiently 
bright and sharp and keep the size of the 
image about 3 divisions throughout the adjust- 
ment procedure. Trim the shape of the rectan- 
gles to an optimum by means of the capacitors 
as indicated in the table below for the indivi- 



dual ranges. Repeat the procedure for the 
“Y2“ input. 

Table of Ranges and Trimming Capacitors: 
Range “Yl“ input" “Y2“ input 



0.2 V C204 C217 

2 V C208 C221 

20 V C212 C225 



UDRZBA HORIZONTALNIHO ZESILOVACE 

Kontrola kalibrace citlivosti 

Ovladaci prvky nastavime takto: 

Pfepinac S302 do polohy 20mV/dil; S301 do 

polohy a S303 do polohy 0. 

Potenciometr zmeny citlivosti R348 ddme do po- 
lohy „KAL. X“. 

Zapneme pfistroj a dostavime ostatnimi prvky 
obrdzek na stinitku tak, aby byl dostatecnd 
jasn^ a ostry. 

Potenciometrem R363 „Kalibrace citlivosti" na- 
stavime velikost obrdzku na stinitku tak, aby 
velikost vstupniho napeti 60 mV odpovidala 
vydce 3 dilkfi. 



MAINTENANCE OF HORIZONTAL AMPLIFIER 

Calibration Sensitivity Check 

Set the control elements as follows: 

Switch S302 to the position 20 mV/div.; switch 
S301 to the position “zrrr“; switch S303 to the 
position “0“; sensitivity adjustment potentio- 
meter R348 to the position “X CAL.“. 

Close the mains switch and use the other 
control elements to adjust a sufficiently bright 
and sharp image on the screen. 

Using the potentiometer R363 “GAIN ADJ.“, 
set the size of the image to make the voltage 
of 60 mV correspond to 3 vertical divisions. 



Nastaveni frekvencni kompenzace zesilovabe 

Na vstup XI (F301) pfipojime napgti z generd- 
toru obddlnikovdho napeti 10 kHz. Vstupni 
ddlid S302 pfepneme do polohy 20 mV/dil, po- 



Frequency Compensation Adjustment 

Apply a rectangular-wave voltage with a fre- 
quency of 10 kHz obtained from a generator 
to the XI input (F301). Set the input divider 
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tenciometr zm6ny citlivosti R348 do polohy 
„Kal. X“, pfepinad S303 do polohy 0. Stopu na- 
stavime pfibl. do stredu stimtka, obdelnik je 
asi 3 dllky vysok^. Pfidavanim kondenzatoru 
Cr paralelne k C341 nastavime optimalnl pfe- 
nos obdelmku. (Hodnota Cr je 330 nebo 680 
nebo 820 pF.). 



switch S302 to the position 20 mV/div., the 
sensitivity adjustment potentiometer R348 to 
the position “X CAL.“ and the switch S303 to 
the position “0“. Set the trace approximately 
to the centre of the screen, the height of the 
rectangle being about 3 divisions. Trim the 
wave-form of the rectangle to an optimum by 
adding Cr capacitors in parallei with C341. 
(The value of Cr is 330 or 680 or 820 pF.) 



Nastaveni vstupni Rapacity zakladniho rozsahu 
vstupu XI 

Pfepinac S302 nastavime do polohy 20mV/dil; 

S301 do polohy . Na vstup XI [F301] pfi- 

pojime generator obdelnikoveho napeti asi 150 
mV pres kalibracni jednotku. Na stinitku se 
objevi obdelnikove prflbehy, jejichz optimalni 
tvar dostavime kondenzatorem C333. Pfi nasta- 
vovdni je nutno mit prepinac S303 v poloze 0. 



Nastaveni vstupni Rapacity zdkladniho rozsahu 
vstupu X2 

Postup je stejny jako v pfedchozim odstavci. 
Optimdlni tvar obdelmku dostavime kondenzd- 
torem C334. 



Adjustment of Input Capacity of the Basic 
Range of XI Input 

Set the switch S302 to the position 20 mV/div. 
and the switch S301 to the position 
Apply a rectangular-wave voltage of about 
150 mV from a generator to the XI input 
(F301) via a calibrator. Rectangular waves 
now appear on the screen and their shape 
can be adjusted to an optimum by means of 
the capacitor C333. The switch S303 must be 
in its “0“ position during this procedure. 

Adjustment of Input Capacity of the Basic 
Range of X2 Input 

The procedure is the same as described in the 
previous paragraph, the capacitor C334 being 
used to trim the rectangular wave-form. 



Nastaveni frekveneni kompenzace vstupnich 
deliCu 



Adjustment of Input Divider Frequency 
Compensation 



Odpojime kalibracni jednotku a na vstup XI 
(F301) pfivedeme obdelnikove napeti 10 kHz. 
Pfepinac S301 ddme do polohy _ , S303 do 

polohy 0. Velikost obrazu nastavime na 3 dilky 
a udrzujeme ji po celou dobu nastavovdni. Po 
nastaveni zopakujeme stejnji postup na vstupu 
X2 (F302j, avsak S301 dame do polohy 0; S303 
do polohy 



Tabulka rozsahd a dostavovacich kondenzd 



toru: 
Rozsah 
0,2 V 
2 V 
20 V 



Vstup „X1“ 
C302 
C306 
C310 



Vstup „X2“ 
C315 
C319 
C323 



Disconnect the calibrator and apply a rectan- 
gular-wave voltage with a frequency of 10 kHz 
to the XI input (F301). Set the switch S301 to 
the position “ and the switch S303 to the 
position “0“. Set the image size to 3 divisions 
and keep this setting throughout the adjust- 
ment procedure. Repeat the procedure for the 
X2 input (F302] after having changed the 
switch S301 to the position “0“ and the switch 
S303 to the position “rrrr“. 

Table of Ranges and Trimming Capacitors: 
Range “Xl“ input “X2“ input 

0.2 V C302 C315 

2 V C306 C319 

20 V C310 C323 



Nastaveni vstupni Rapacity 



Input Capacity Adjustment 



Na vstup „X1“ (F301) pfivedeme pres kali- 
bracni jednotku obddlnikove napgti. Dostavime 
obrdzek pomoenjimi prvky tak, aby byl dosta- 
teCne jasn^ a ostr^ a velikost asi 3 dilky po 
celou dobu nastavovanl. Dostavime optimalnl 
tvar obddlnlku kondenzatory v jednotliv^ch 
rozsazich podle tabulky. 



Po dostaveni zopakujte postup na vstupu „X2“. 
Tabulka rozsahfl a dostavovacich kondenza- 
toru: 



Rozsah 
0,2 V 
2 V 
20 V 



Vstup „X1“ 
C304 
C308 
C312 



Vstup „X2“ 
C317 
C321 
C325 



Apply a rectangular-wave voltage to the “Xl“ 
input (F301) via a calibrator. Use the control 
elements to adjust the image to be sufficiently 
bright and sharp and to keep the size of the 
image about 3 divisions throughout the adjust- 
ment procedure. Trim the shape of the rectan- 
gle to an optimum by means of the capacitors 
as indicated in the table below for the indivi- 



dual ranges. 

Repeat the procedure for the “X2“ input. 
Table of Ranges and Trimming Capacitors: 
Range: “Xl“ input “X2“ input 

0.2 V C304 C317 

2 V C308 C321 

20 V C312 C325 
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CDRZBA CASOVfi zAkladny 
N astaveni delky 

PfepmaC funkci CZ (S102) d6me do polohy 
„SYNCHR.“; pfepmac rychlosti (SlOl) do po- 
lohy Ims/dil; pfepmac vstupnfho dglice hori- 
zontdlmho zesilovace (S302) do polohy „CZ“; 
potenciometr R348 do polohy „KAL. CZ“. 
Potenciometrem R345 v horizontdlnim zesilo- 
vaci pak nastavime ddlku stopy na stlnltku na 
9 dilku. 



Nastaveni rychlosti 

Na vstup vertikalniho zesilovace pfivedeme na- 
p6ti 1 kHz ±0,5 % ze zdroje kalibracniho na- 
peti. Pfepinac rychlosti casove zakladny SlOl 
dame do polohy 1 ms/dil; potenciometr R348 
do polohy „KAL. CZ“; obrazek na stinitku musi 
byt zasynchronizovdn. Potenciometrem R18 na- 
stavime rychlost zakladny tak, aby osm pru- 
bebu obdelniku (1 ms) bylo pfesn6 8 dilku 
rastru. 



Pfi kontrole rychlosti v ostatnich rozsazich se 
fidime tidaji v tabulce. 



Poloha pfepinaCe 
rychlosti 
SlOl 


KallbraCnl 
kmitoCet 
± 0,5 o/o 


PotSet dilkii 
rastru 

na 1 prilb6h 


100 ms/dil 


10 Hz 


1 


50 ms/dil 


10 Hz 


2 


20 ms/dil 


10 Hz 


5 


10 ms/dil 


100 Hz 


1 


5 ms/dil 


100 Hz 


2 


2 ms/dil 


100 Hz 


5 


1 ms/dil 


1 kHz 


1 


0,5 ms/dil 


1 kHz 


2 


0,2 ms/dil 


1 kHz 


5 


0,1 ms/dil 


10 kHz 


1 


50 ^s/dil 


10 kHz 


2 


20 ^s/dil 


10 kHz 


5 


10 ^ts/dil 


100 kHz 


1 


5 ^s/dil 


100 kHz 


2 



Nejv6tsi odchylka v priibghu osmi dilkQ nesmi 
byt v6t§i nei 6 mm. 

Zkontrolujeme, zda pfi otoCeni potenciometru 
R348 do polohy „KAL. X“ se zvy§i rychlost Ca- 
sove zakladny nejmene 3x. 



Cdr2ba ZDROJC 

V pfipadg nesprdvnd funkce osciloskopu zkon- 
trolujeme vsechna napajeci nap§ti, kterd zdroje 
skytaji, podle tabulky uvedene u schemata. 
Transformator, filtracni kondenzatory, usmSr- 
fiovace i ostatni dily jsou snadno pfistupne a 
tim i snadno vymenitelne. Po eventualni oprave 
opgt pfekontrolujeme vsechna napgti i velikost 
zvlngni na ss zdrojich osciloskopem. 



MAINTENANCE OF TIME BASE 
Length Adjustment 

Set the time-base mode switch (S102) to the 
position “TRIG.“, the sweep-rate switch (SlOl) 
to the position “1 ms/div.“, the input 
divider switch of the horizontal amplifier 
(S302) to the position “T. B.“ and the potentio- 
meter R348 to the position “T. B. CAL.“. 

Using the potentiometer R345 in the horizontal 
amplifier, set the image length on the screen 
to 9 divisions. 



Sweep Rate Setting 

Apply a voltage with a frequency of 1 kHz ± 
± 0.5 % from the calibrating voltage supply 
to the input of the vertical amplifier. Set the 
sweep-rate switch SlOl to the position 1 ms/div. 
and the potentiometer R348 to the position 
“T. B. CAL.“. The image on the screen must be 
synchronized. Using the potentiometer R18 to 
set the time-base sweep rate so that eight rec- 
tangular waves (1 ms) exactly coincide with 
8 graticule divisions. 



When checking the sweep rate in other ranges, 
refer to the table below: 



Position of 
sweep-rate-switch 
SlOl 


Calibrating 
frequency 
± 0.5 »/o 


Number of 
graticule-divisions 
per wave 


100 ms/div. 


10 Hz 


1 


50 ms/div. 


10 Hz 


2 


20 ms/div. 


10 Hz 


5 


10 ms/div. 


100 Hz 


1 


5 ms/div. 


100 Hz 


2 


2 ms/div. 


100 Hz 


5 


1 ms/div. 


IkHz 


1 


0.5 ms/div. 


1 kHz 


2 


0.2 ms/div. 


1 kHz 


5 


0.1 ms/div. 


10 kHz 


1 


50 ;us/div. 


10 kHz 


2 


20 |us/div. 


10 kHz 


5 


10 ^s/div. 


100 kHz 


1 


5 ^s/div. 


100 kHz 


2 



The greatest deviation over the lenght of eight 
divisions must not be more than 6 mm. 

Check whether the sweep rate of the time 
base increases at least three-times when chan- 
ging the potentiometer R348 to the position 
“X CAL.“. 



MAINTENANCE OF POWER PACK 

In the case of malfunction of the oscilloscope 
check all the supply voltages provided by the 
power pack in accordance with the table 
attached to the circuit diagram. The transfor- 
mer, the filter capacitors, the rectifier and 
other parts are easily accessible and there are 
no difficulties in their replacement. After any 
repair use an oscilloscope to recheck all the 
voltages and their ripple. 
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HODNOTY NAPETOV^CH BODtl UVEDENtCH 
NA SCHEMATE 

Zdroj 

U1 = 325 V~ U8 — 100 V 

U2 = 166 V~ U9 == + 30 V 

U3 = U4 = 27 V~ UlO = 4- 12 V 

U5 = 410 V~ Ull = — 1200 V 

U6 = + 60 V U12 = + 1200 V 

U7 = + 350 V 

Zesilova5 

Ull = U31 = — 100 V 
U12 = U32 = + 350 V 

U13 = U26 == U27 = U33 = U46 = U47 = + 12 V 

U14 = U15 = U34 = U35 = + 3 V 
U16 = U17 = U36 = U37 = + 7 V 
U20 ^ U21 = U40 = U41 = + 7,4 V 
U24 = U25 = U44 = U45 = -f 6,4 V 
U28 = U48 = + 170 V 



VALUES FOR CHECK POINTS INDICATED 
IN CIRCUIT DIAGRAM 

Power Pack 

U1 = 325 V~ U8 = —100 V 

U2 = 166 V~ U9 = + 30 V 

U3 = U4 = 27 V~ UlO = + 12 V 

U5 = 410 V~ Ull = — 1200 V 

U6 = + 60 V U12 = + 1200 V 

U7 = -j- 350 V 

Amplifier 

Ull = U31 = —100 V 

U12 = U32 = + 350 V 

U13 = U26 = U27 = U33 = U46 = U47 = 

= + 12 V 

U14 = U15 = U34 = U35 = + 3 V 
U16 = U17 =: U36 = U37 =4- 7 V 
U20 = U21 = U40 = U41 = + 7.4 V 
U24 = U25 = U44 = U45 = + 6.4 V 
U28 = U48 = + 170 V 



VII. O P R A V Y 



VII. REPAIR 




V^m^na sou5dsti v keramick^ch listach 

Pfi v’S/m6ne soucasti v keramick^ch listdch je 
mozno pou2It obvykle hrotove pajeCky nebo 
tzv. plstolov6 pSjeCky. Pokoveni v list6 musi 
vydrzet minimdlng troji p4jeni. Pfi cast6m p4- 
]'eni mfl2e dojit k odloupnuti pokoven6 vrstvy 
a tim je dalsi p4jem znemozneno. Pajeni pro- 
vSdime podle nfisleduilclho obrdzku. 



Replacement of Parts Supported on Ceramic 
Bars 

Usual soldering bits or the so-called soldering 
guns can be employed when replacing parts 
supported on ceramic bars. The metal coating 
in the har must withstand at least tripple 
soldering. Frequent soldering may cause 
the metal layer to peel off which makes 
any further soldering impossible. When sol- 
dering, proceed according to the illustration 
below. 




a) Pdjeno pajkou CSN 42 3655 

b) Min. 0,5 mm 

c ) Sm6r namahani 



a) Pdjeno p6Jkou CSN 42 3655 
o. Soldered with CSN 42 3655 solder 
b. Min. 0.5 mm 

Fig. 20 

c) Smer namahani 
c. Stress direction 

a) Soldered with dSN 42 3655 solder 

b) Min. 0.5 mm 
cj Stress direction 

Superfluous colophony can be removed with 




Zbytky po kalafung Ize ocistit lihem. spirit. 




V^mena obrazovky 

Demontujeme masku obrazovky, rastr, zeleny 
filtr a Cern6 stingni, ktere je vsunuto do krytu 
obrazovky zepfedu pfistroje. 

Demontujeme horni kryt pfistroje. 

Uvolnime objimku z patice obrazovky a uvol- 
nime ve§ker6 pfivody k obrazovee. 

Povolime §roub v otvoru krytu obrazovky po- 
bliz patice a mirnym tlakem na patici obra- 
zovky smgrem ke stitku obrazovku vysuneme. 

Montdf obrazovky provedeme opaCn^m zpflso- 
bem. Pfi montdzi dbSme na to, aby rovina 



RC Tube Replacement \ 

Dismount the tube frame, graticule, green filter 
and the black shade inserted into the tube 
shield from the face of the instrument. 
Remove the top cover of the instrument. 
Withdraw the tube base from the holder and 
loosen all the connections to the CR tube. 
Loosen the screw in the hole in the tube shield 
near the base and push the tube out in the 
direction of the frame by applying a moderate 
pressure to the tube base; 

When reinserting the tube, proceed in reverse 
sequence. Care must be taken when installing 
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plochy stimtka byla v tirovni plochy Celnlho 
stitku. Po pfipojenl vsech pfivodu k obrazovce 
zkontrolujeme, zda pfimka paprskfl obrazovky 
souhlasi s rovinou rastru. 



Vymena soucasti na deskach s tistgnymi spoji 

Soucdstky na deskach s tistgnymi spoji vym6- 
nujeme tak, 2e je odstipneme klestemi na 
strane souCdsti a na zbytky drdtovych vyvodu 
pfipdjime novou soucdst pomoci spiraly, svi- 
nute z pocinovaneho mgd6n6ho drdtu 0 0,5. 

Vymena zarovek na osvetleni rastru 

Zdrovky Ize vym6nit po demontazi masky obra- 
zovky. 

Vymena tranzistoru 

Tranzistory v objimkdch je mofno vymenit 
pouh^m vysunutim z objimky. Pfi op§tnem za- 
sunutl dbejte na spravnou polohu tranzistoru 
vflci objfmce, protoze objimka dovoluje ne- 
sprdvne zasunuti. 



Vymena a demontaz pfepinacu a potenciometru 

Pfi vj/m6n6 pfepinacu nebo pfi potfebS noveho 
dota2eni pfepinaCe je nutno demontovat Celni 
stitek, tj. odstranit vgechny knofliky, kryci ma- 
tice, zemnici zdifky a v§echny dily jako v pfi- 
pad6 vymeny obrazovky. Po teto demontdzi je 
mo2no §titek sejmout a demontovat spinaci 
prvky a potenciometry. 



Vymena pojistek 

Pojistky Ize pfi poruse vymenit vysroubovanim 
z dr2dku pojistky, ktery je pfistupnj^ bez jin^ch 
demontdzi na zadni sten6 pfistroje. Pferu§i-li 
se pojistka znovu, je nutno hledat zkrat uvnitf 
pfistroje. 

Vymena a demontaz usmernovafie a transfor- 
matoru 

Pfi vymeng jednotky postupujeme takto: 
Demontujeme horni a spodni kryt pfistroje. 
Odpdjime vsechny pfivody jednotky. Povolime 
matice, jimiz je jednotka pfisroubovdna a vy- 
tahneme ven z pfistroje. Pfi montd^i postupu- 
jeme opacnym zpdsobem. 



Vymena a demontaz VN zdroje 

Pfi opravach ve VN zdroji nebo vymgnd VN 
zdroje nejprve demontujeme kryt z organic- 
k6ho skla. Potom odpdjime pfivody do zdroje 



the tube that the plane of its screen is flush 
with the plane of the face plate. Having re- 
stored all the connections to the tube, check 
the agreement between beam deflection axes 
and the graticule. 

Replacement of Parts on Printed-Circuit 
Boards 

When replacing parts on printed-circuit 
boards, nip them off on the parts side of the 
board and solder the new part on to the stubs 
of the original outlet wires with the aid of a 
coil wound of dla. 0.5 mm tinned copper wire. 

Replacement of Graticule Illumination Lamps 

The lamps can be replaced after having re- 
moved the face plate of the CR tube. 

Replacement of Transistors 

Transistors mounted in holders can be repla- 
ced by mere removing them from the holder. 
Care must be taken to ensure correct position 
of the transistor with respect to the holder, 
since the holder permits incorrect insertion. 

Dismounting and Removal of Switches and 
Potentiometers 

When a switch is to be replaced or requires 
tightening, it is necessary to remove the face 
panel, i. e., to remove all the knobs, cap nuts, 
earthing sockets and all parts as in the case 
of CR tube replacement. The face panel can be 
removed after this dismantling and any of the 
switching elements and potentiometers is ac- 
cessible for replacement. 

Replacement of Fuses 

Blown fuses can be replaced after being un- 
screwed from the fuse holder which is readily 
accessible on the rear wall of the instrument. 
If the fuse blows again, a short-circuit is to 
be looked for inside the instrument. 

Dismounting and Replacement of Rectifier 
and Transformer 

When replacing the unit, proceed as follows; 
Dismount the top and bottom cover of the ins- 
trument. Unsolder all the connections to the 
unit. Loosen the nuts holding the unit and 
withdraw it from the instrument. Proceed in 
reverse sequence when reinstalling the unit. 

Dismounting and Replacement of the H T 
Supply 

When repairing or replacing the HT supply, 
first remove the organic-glass cover. Unsolder 
all the connections to the unit, back out the 
fastening screws and withdraw it from the 
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a uvolnime srouby, jimiz je jednotka pfisrou- 
bovdna a vyjmeme ji ven z pfistroje. 

Po opravd postupujeme pfi montdfi opacn^m 
zpdsobem. 

Slozitejsi opravy 

Slo2it6j§i opravy nebo nov§ nastaveni vsech 
parametru pfistroje mimo dostaveni popsane 

V kapitoldch o udr2b6 doporucujeme provadet 
pouze ve vyrobnim zavode. Pnstroj je nutno 
zaslat na adresu: 

TESLA BRNO, n. p., Br n o 12, Purkynova 99 
Adresa servisu meficich pfistroju (pro osobni 
styk) : 

TESLA BRNO, n. p., servis meficich pfistrojd, 
BRNO 12, Mercova 8a, (tel. 55818]. 

(Servisni stanice provddi opravy pfistrojQ 
TESLA BRNO, ORION, RET, ROHDE-SCHWARZ 
a vyrobkQ PLR). 

Pokyny pro skladovdni 

Zabalene pfistroje se mohou skladovat v roz- 
mezi teploty — 25 °C az +55 ®C pfi relativni 
vlhkosti do 95 %. Nezabalene pfistroje v pro- 
stfedi s teplotou od +5 °C do +40 °C pfi rela- 
tivni vlhkosti do 80 %. 

V obou pfipadech je v§ak nutno skladovane 
pfistroje chrdnit proti povetrnostnim vlivflm 
ve vhodnj^ch prostordch prostych prachu a v^- 
parQ z chemlkdlii. 

Pfi dele trvajicich pfestdvkdch v pouzivani pfi- 
stroje vsuneme pfistroj do obalu z polyethy- 
lenu a ulo2ime do krabice, ve ktere byl pfi- 
stroj dopraven. 

Na srovnane pfistroje nesmi byt ukldddn zddny 
dalsi material. Dodavateli ma b^t umo2n6no 
na jeho 2ddost pfesvddcit se o vhodnostl skla- 
dovacich prostord. 

Gdaje o zaruce 

Na sprdvnou funkci sv^ch vyrobkd poskytuje 
n. p. TESLA BRNO zdruku v deice stanovend 
pro tuzemske zakazniky hospodafskjim zSkoni- 
kem ze dne 4. cervna 1964. 

Podrobn6j§i udaje jsou uvedeny v zdrufnim 
liste. 



instrument. After the repair proceed in reverse 
sequence to reinstall the unit. 



More Complicated Repairs 

More complicated repairs or complete read- 
justment of all parameters of the instrument, 
except the adjustment described in the chap- 
ters on maintenance, are recommended to be 
entrusted to the manufacturer’s repair shops. 
The instrument is to be sent to the address: 
TESLA BRNO N. C., Brno 12, Purkyfiova 99, 
Czechoslovakia. 

The address of the Measuring Instruments 
Service Centre (for personal contact): 

TESLA BRNO N. C., Measuring Instruments 
Service Centre, BRNO 12, Mercova 8a, te- 
lephone 558 18. 

Storage Instructions 

In original packing, the instruments can be 
stored at temperatures from — 25 °C to +55 °C 
and relative humidity up to 95 %. Unpacked 
instruments can be stored in environments 
udth temperatures from +5 °C to +40 °C and 
relative humidity up to 80 %. 

In both cases, however, it is essential to pro- 
tect the instruments being stored against di- 
rect effects of weather and to ensure that the 
store rooms are free of dust and chemical 
fumes. 

If there are long intervals between the indi- 
vidual uses, insert the instrument into the po- 
lyethylene bag and place it into the box in 
which it was transported. 

No other material is allowed to be stacked on 
the shelved instruments. The supplier should 
be enabled to inspect and approve the store 
rooms, if he requires so. 

Conditions of Guaranty 

The conditions are indicated in detail on the 
Guarantee Sheet. 
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VIII. LIST OF ELECTRICAL COMPONENTS 



Power supplies 



Resistors: 


No. 


Type 


Value 


Max. load 
W 


Tolerance 

±7o 


Standard - Drawing No. 


R1 


Film 


13 kfl 


0.5 


5 


TR 152 13k/B 


R2 


Potentiometer 


4.7 kl2 


0.5 


— 


TP 017 4k7 


R3 


Film 


220 kfi 


2 


5 


TR 154 M22/B 


R4 


Film 


220 kP 


2 


5 


TR 154 M22/B 


R5 


Wire-wound 


1001} 


— 


10 


WK 669 45 100/A 


R6 


Wire-wound 


180 12 


— 


10 


WK 669 45 180/A 


R7 


Film 


8.2 kl2 


2 


10 


TR 154 8k2/A 


R8 


Wire- wound 


270 12 


10 


10 


TR 551 270/A 


R9 


Wire-wound 


270 12 


10 


10 


TR 551 270/A 


RIO 


Wire-wound 


47 Q 


2 


10 


TR 636 47/A 


Rll 


Film 


8.2 kl2 


2 


10 


TR 154 8k2/A 


R12 


Wire-wound 


270 12 


15 


10 


TR 557 330/A 


R13 


Wire-wound 


270 12 


15 


10 


TR 557 330/A 


R14 


Wire-wound 


470 12 


2 


10 


TR 636 470/A 


R15 


Film 


82 kl2 


2 


ID 


TR 154 8k2/A 


R16 


Film 


220 kl2 


2 


5 


TR 154 M22/B 


R17 


Film 


1 M12 


1 


10 


TR 153 IM/A 


,^R18 


Wire-wound 










- 


potentiometer 


1.5 kl2 


0.5 


— 


TP 680 HE lk5 


R19 


Film 


220 kl2 


2 


5 


TR 154 M22/B 


R20 


Film 


1.6 M12 


1 


5 


TR 153 1M6/B 


R21 


Film 


1.6 M12 


1 


5 


TR 153 1M6/B 


R22 


Film 


1.6 M12 


1 


5 


TR 153 1M6/B 


R23 


Film 


3.9 kl2 


1 


10 


TR 153 3k9/A 


R24 


Potentiometer 


50 kl2 


0.5 


— 


TP 280b 16E 50k/N 


R25 


Potentiometer 


25 kl2 


0.5 


— 


TP 280b 16E 25k/N 


R26 


Film 


10 kl2 


0.5 


10 


TR 152 lOk/A 


R27 


Film 


240 kfl 


1 


5 


TR 153 M24/B 


R28 


Film 


1 M12 


1 


10 


TR 153 IM/A 


R29 


Film 


51 kl2 


0.5 


5 


TR 152 51k/B 


R30 


Film 


100 kl2 


0.125 


— 


TR 112a Ml 


R31 


Potentiometer 


250 kl2 


0.5 


— 


TP 280b 16E M25/N 


R32 


Film 


130 kl2 


1 


5 


TR 153 M13/B 


R33 


Potentiometer 


250 kl2 


0.5 


— 


TP 280b 16E M25/N 


R34 


Resistor 


— 


0.7 


— 


WK 681 40 


R35 


Film 


82 kl2 


0.5 


10 


TR 152 56k/A 


R36 


Film 


82 kl2 


0.5 


10 


TR 152 82k/A 


R37 


Film 


90012 


0.25 


0.5 


TR 106 900/E 


R38 


Film 


10012 


0.25 


0.5 


TR 106 100/E 


R39 


Film 


18 12 


0.125 




TR 112a 18 


R40 


Film 


1 kfl 


0.125 


10 


TR 112a Ik/A 


R41 


Wire-wound 


2.212 


2 


— 


TR 636 2]2 



Capacitors: 



No. 


Type 


Value 


Max. DC 
voltage V 


Tolerance 


standard - Drawing No. 


Cl 


Block 


0.25 |uF 


1000 


10 


TC 487 M25/A 


C2 


Block 


0.25 (J.Y 


1000 


10 


TC 487 M25/A 


C3 


Block 


0.25 fiF 


1000 


10 


TC 487 M25/A 


C4 


Block 


0.25 ^xF 


1000 


10 


TC 487 M25/A 


C5 


Block 


0.25 


1000 


10 


TC 487 M25/A 


C6 


Electrolytic 


100 /xF 


450 


— 


TC 446 G1 


C7, 12 


Electrolytic 


100/100 fxF 


350/350 


— 


TC 445 Gl/Gl 


C8 


Electrolytic 


500 /xF 


35 


— 


TE 986 G5-PVC 


C9 


Block 


0.25 /xF 


1000 


10 


TC 487 M25/A 
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No. 


Type 


Value 


Max. DC 
voltage V 


Tolerance 

±7o 


standard - Drawing No. 


CIO 


Block 


0.25 


1000 


10 


TC 487 M25/A 


Cll 


Electrolytic 


100 


450 


— 


TC 446 G1 


C13 


Electrolytic 


500 fiF 


35 


— 


TE 986 G5-PVC 


C14 


Block 


0.25 ^F 


1000 


10 


TC 487 M25/A 


CIS 


Electrolytic 


100 fiF 


450 


— 


TC 446 G1 


C16, 19 


Electrolytic 


100/100 fiF 


350/350 


— 


TC 445 Gl/Gl 


C17 


High voltage 


0.25 fiF 


1600 


10 


WK 720 03 M25/A 


C18 


High voltage 


0.25 /iF 


1600 


10 


WK 720 03 M25/A 


C20 


High voltage 


0.25 fiF 


1600 


10 


WK 720 03 M25/A 


C21 


Paper 


0.25 nF 


160 


— 


WK 710 57 M25 


C22 


Electrolytic 


20 ^F 


160 


— 


TE 990 20M-PVC 


C23 


High voltage 


0.25 fiF 


1.6 kV 


10 


WK 720 03 M25/A 


C24 


High voltage 


1500 pF 


1.6 kV 


— 


TC 278 lk5 



Transformer and coils; 



Component Marking Drawing No. 



Transformer 

Coll 



T1 IAN 663 62 

lAK 624 87 



No. 
of tap 



No. 

of turns 



Wire 
0 In mm 



1 — 2 


440 


0.56 


3 — 4 


440 


0.56 


5 — 6 


40 


0.8 


7 — 8 


1456 


0.335 


9 — 10 


712 


0.335 


11 — 12 


112 


0.335 


12 — 13 


112 


0.335 


14 — 15 


28 


0.9 


16 — 17 


28 


1.12 


18 — 19 


28 


0.56 


20 — 21 


1750 


0.125 



Sundry el. components; 



Component 


Type — Value 


Drawing No. 


Zener diode El 


KZZ 74 




SI— Diode E2, E3, E4, E5. E6, E7, E8, E9 


KY 705 F 





Si— Diode ElO, Ell 


KY 702 F 





Rectifier E12, E13, E14, E15, E16, E17, E18, E19 


T 53 11/60 


IAN 744 22 


Zener diode E20 


6NZ 70 





CR tube E21 


B 10 S6 





Fuse cartridge PI 


1.25 A/250 V for 220 V 


CSN 35 4731 


Fuse cartridge PI 


2.5 A/250 V for 120 V 


CSN 35 4731 


Incandescent lamp Zl 


12 V/0.05 A 


IAN 109 17 


Incandescent lamp Z2, Z3 


6 V/3W 


IAN 109 46 
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Time base IAN 280 36 



Resistors : 



No. 


Type 


Value 


Max. load 
W 


Tolerance 


standard - Drawing No. 




Film 


3 M12 


0.25 


1 


TR 106 3M/D 


R102 


Film 


300 kfi 


0.25 


1 


TR 106 M3/D 


R103 


Film 


1 MO 


0.25 


1 


TR 106 IM/D 


R104 


Film 


100 kO 


0.25 


1 


TR 106 Ml/D 


R105 


Film 


10 MO 


0.5 


1 


TR 107 ipM/D 


R106 


Film 


IMO 


0.25 


1 


TR 106 IM/D 




Film 


100 kO 


0.25 


1 


TR 106 Ml/D 


Rill 


Film 


12 kO 


0.5 


10 


TR 152 12k/A 


R112 


Film 


100 kO 


0.5 


10 


TR 152 Ml/A 


R113 


Film 


18 kO 


0.5 


10 


TR 152 18k/A 


R114 


Film 


82 kO 


0.5 


10 


TR 152 82k/A 


R115 


Film 


12 kO 


0.5 


10 


TR 152 12k/A 


R116 


Film 


270 0 


0.5 


10 


TR 152 270/A 


R117 


Film 


3 MO 


0.5 


5 


TR 152 3M/B 


R118 


Film 


10 kO 


0.5 


— 


TR 152 10k 


R119 


Potentiometer 


25 kO 


0.25 


— 


TP 280b 20/A 25k/N 


R120 


Film 


560 0 


0.5 


10 


TR 152 560/A 


R121 


Film 


5.6 kO 


0.5 


10 


TR 152 5k6/A 


R122 


Film 


1 kO 


0.5 


10 


TR 152 Ik/A 




Film 


1 MO 


0.5 


10 


TR 152 IM/A 



Capacitors: 



No. 


Type 


Value 


Max. DC 
voltage V 


Tolerance 
■ ±% 


Standard - Drawing No. 




MP 


0.33 fiP 


160 




TC 279 M33 


C102 


MP 


22,000 pF 


400 


— 


TC 276 22k 


C103 


MP 


2200 pF 


400 


— 


TC 183 2k2 


C104 


MP 


IfiF 


160 


5 


TC 279 IM/B 


C105 


P. E. T. 


10,000 pF 


400 


5 


TC 276 lOk/B 


C106 


P. E. T. 


1000 pF 


400 


5 


TC 276 Ik/B 


C107 


MP 


0.1 ixF 


160 


— 


TC 279 Ml 


cm 


Capacitor 


0.25 fiF 


1600 


10 


WK 720 03 M25/A 


C112 


Ceramic 


330 pF 


350 


— 


TK 660 330 


C113 


Ceramic 


10,000 pF 


250 


— 


TK 751 10k 


C114 


Ceramic 


150 pF 


160 


— 


TK 416 150 


C115 


MP 


0.33 fiF 


160 


— 


TC 279 M33 


C116 


Paper 


0.22 fiF 


400 


— 


TC 276 M22 



Sundry el. components: 




Component 


Type — Value 



Si— diode ElOl 


KA504 




Zener diode E102 


KZ 721 




Transistor E103, E104, E105 


KF506 




Transistor E108 


KF 508 




Sl— diode E107 


KA 501 




Si — diode E108 


KA 236 
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Amplifier IAN 350 25 



Resistors: 



No. 


Type 


Value 


Max. load 
W 


Tolerance 


standard - Drawing No. 


R201 


Film 


47 a 


0.25 


1 


TR 106 47/D 


R202 


Film 


900 


0.25 


1 


TR 106 M9/D 


R203 


Film 


lllki2 


0.25 


1 


TR 196 Mlll/D 


R204 


Film 


990 ki2 


0.25 


1 


TR 106 M99/D 


R205 


Film 


10.1 kQ 


0.25 


1 


TR 106 lOkl/D 


R206 


Film 


995 kO 


0.25 


1 


TR 106 M995/D 


R207 


Film 


IkQ 


0.25 


1 


TR 106 Ik/D 


R210 


Film 


47 n 


0.25 


1 


TR 106 47/D 


R211 


Film 


900 kfl 


0.25 


1 


TR 106 M9/D 


R212 


Film 


111 kO 


0.25 


1 


TR 106 Mlll/D 


R213 


Film 


990 kO 


0.25 


1 


TR 106 M99/D 


R214 


Film 


10.1 kfl 


0.25 


1 


TR 106 lOkl/D 


R215 


Film 


995 ka 


0.25 


1 


TR 106 M995/D 


R216 


Film 


IkO 


0.25 


1 


TR 106 Ik/D 


R230 


Film 


1 MQ 


0.5 


— 


TR 152 IM 


R231 


Film 


1 Mfl 


0.5 


— 


TR 152 IM 


R232 


Film 


1 MO 


0.5 





TR 152 IM 


R233 


Film 


1 MO 


0.5 


— 


TR 152 IM 


R234 


Film 


47 0 


0.125 





TR 112a 47 


R236 


Film 


47 0 


0.125 





TR 112a 47 


R237 


Film 


120 0 


0.5 


10 


TR 152 120/A 


R238 


Film 


18 kO 


2 


10 


TR 154 18k/A 


R239 


Film 


18 kO 


2 


10 


TR 154 18k/A 


R240 


Potentiometer 


10 kO 


2 


— 


IAN 690 86 


R241 


Film 


22 0 


0.125 


— 


TR 112a 22 


R242 


Film 


47 0 


0.125 


— 


TR 112a 47 


R243 


Film 


47 0 


0.125 


— 


TR 112a 47 


R244 


Film 


22 0 


0.125 


— 


TR 112a 22 


R246 


Film 


5.1 kO 


0.25 


5 


TR 151 5kl/B 


R247 


Film 


13 kO 


2 


5 


TR 154 13k/B 


R248 


Potentiometer 


5 kO 


0.5 


— 


IAN 692 68 


R249 


Film 


100 0 


0.125 


— 


TR 112a 100 


R250 


Film 


20 kO 


2 


5 


TR 154 20k/B 


R251 


Film 


20 kO 


2 


5 


TR 154 20k/B 


R252 


Film 


1 kO 


0.5 


— 


TR 152 Ik 


R253 

R254 


Film 


4.7 kO 


0.5 


— 


TR 152 4k7 


R255 


Potentiometer 


10 kO -t- 10 kO 


O.S/0.5 


— 


IAN 692 66 


R256 


Film 


4.7 kO 


0.5 





TR 152 4k7 


R257 


Film 


120 0 


0.5 


10 


TR 152 120/A 


R258 


Film 


1 kO 


0.5 


— 


TR 152 Ik 


R259 


Film 


470 0 


1 


— 


TR 153 470 


R260 


Film 


91 kO 


2 


5 


TR 154 91k/B 


R261 


Film 


47 0 


0.125 


— 


TR 112a 47 


R262 


Film 


100 0 


0.125 


— 


TR 112a 100 


R263 


Potentiometer 


1 kO 


0.2 


— 


TP 190 12E Ik/N 


R264 


Film 


47 0 


0.125 


— 


TR 112a 47 


R265 


Film 


4.7 kO 


3 


— 


TR 183 4k7 


R266 


Potentiometer 


1.5 kO 


0.5 


— 


TP 680 HE lk5 


R267 


Film 


4.7 kO 


3 


— 


TR 183 4k7 


R268 


Film 


120 0 


0.5 


10 


TR 152 120/A 


R269 


Film 


22 0 


0.125 


— 


TR 112a 22 


R270 


Film 


2.7 kO 


1 


10 


TR 153 2k7/A 


R271 


Film 


2.7 kO 


1 


10 


TR 153 2k7/A 


R272 


Film 


22 0 


0.125 


— 


TR 112a 22 


R273 


Potentiometer 


1.5 kO 


0.5 


— 


TP 680 HE lk5 


R274 


Film 


22 O 


0.125 


— 


TR 112a 22 


R275 


Wire-wound 


10 kO 


10 


— 


TR 511 10k 


R277 


Film 


47 0 


0.125 


— 


TR 112a 47 




No. 


Type 


Value 


Max. load 
W 


Tolerance 

±7o 


standard - Drawing No. 


R278 


Film 


62 kfl 


2 


5 


TR 154 62k/B 


R279 


Film 


47 fl 


0.125 


— 


TR 112a 47 


R281 


Wire-wound 


10 kl3 


10 


— 


TR 511 10k 


R282 


Film 


22 Q 


0.125 


— 


TR 112a 22 


R283 


Film 


30 kfi 


2 


5 


TR 154 30k/B 


R301 


Film 


47 Q 


0.25 


1 


TR 106 47/D 


R302 


Film 


900 kfl 


0.25 


1 


TR 106 M9/D 


R303 


Film 


111 kfl 


0.25 


1 


TR 106 Mlll/D 


R304 


Film 


990 kfi 


0.25 


1 


TR 106 M99/D 


R305 


Film 


10.1 kQ 


0.25 


1 


TR 106 lOkl/D 


R306 


Film 


995 kfl 


0.25 


1 


TR 106 M995/D 


R307 


Film 


1 kfl 


0.25 


1 


' TR 106 Ik/D 


R310 


Film 


47 Q 


0.25 


1 


TR 106 47/D 


R311 


Film 


900 kfi 


0.25 


1 


TR 106 M9/D 


R312 


Film 


111 kQ 


0.25 


1 


TR 106 Mlll/D 


R313 


Film 


990 kfl 


0.25 


1 


TR 106 M99/D 


R314 


Film 


10.1 kfi 


0.25 


1 


TR 106 lOkl/D 


R315 


Film 


995 kfl 


0.25 


1 


TR 106 M995/D 


R316 


Film 


1 kfl 


0.25 


1 


TR 106 Ik/D 


R329 


Film 


33 kfl 


0.5 


— 


TR 152 33k 


R330 


Film 


1 M12 


0.5 


10 


TR 152 IM/A 


R331 


Film 


1 Mfi 


0.5 


10 


TR 152 IM/A 


R332 


Film 


1M13 


0.5 


10 


TR 152 IM/A 


R333 


Film 


1 MO 


0.5 


10 


TR 152 IM/A 


R334 


Film 


47 0 


0.125 


— 


TR 112a 47 


R336 


Film 


47 0 


0.125 


— 


TR 112a 47 


R337 


Film 


120 0 


0.5 


10 


TR 152 120/A 


R338 


Film 


18 kO 


2 


10 


TR 154 18k/A 


R339 


Film 


16 kO 


2 


5 


TR 154 16k/B 


R340 


Potentiometer 


10 kO 


2 


— 


IAN 690 86 


R341 


Film 


22 0 


0.125 


— 


TR 112a 22 


R342 


Film 


47 0 


0.125 


— 


TR 112a 47 


R343 


Film 


47 0 


0.125 


— 


TR 112a 47 


R344 


Film 


22 0 


0.125 


— 


TR 112a 22 


R345 


Potentiometer 


10 kO 


0.5 


— 


TP 012 10k 


R346 


Film 


3.3 kO 


0.125 


- - 


TR 112a 3k3 


R347 


Film 


13 kO 


2 


5 


TR 154 13k/B 


R348 


Potentiometer 


5k0 


0.5 


-- 


TP 280b 16E 5k/N 


R349 


Film 


100 0 


0.125 


— 


TR 112a 100 


R350 


Film 


20 kO 


2 


5 


TR 154 20k/B 


R351 


Film 


20 kO 


2 


5 


TR 154 20k/B 


R352 


Film 


1 kO 


0.5 


— 


TR 152 Ik 


R353 


Film 


1 kO 


0.5 


— 


TR 152 Ik 


R354, 

R355 


Potentiometer 


10/10 kO 


0.5/0.5 


— 


IAN 692 66 


R356 


Film 


IkO 


0.5 


— 


TR 152 Ik 


R357 


Film 


120 0 


0.5 


10 


TR 152 120/A 


R358 


Film 


IkO 


0.5 


— 


TR 152 Ik 


R359 


Film 


470 0 


1 


— 


TR 153 470 


R360 


Film 


56 kO 


2 


10 


TR 154 56k/A 


R361 


Film 


47 0 


0.125 


— 


TR 112a 47 


R362 


Film 


100 0 


0.125 


— 


TR 112a 100 


R363 


Potentiometer 


IkO 


0.2 


— 


TP 190 12E Ik/N 


R364 


Film 


47 0 


0.125 


— 


TR 112a 47 


R365 


Film 


4.7 kO 


3 


— 


TR 183 4k7 


R366 


Wire-wound 

potentiometer 


1.5 kO 


0.5 


— 


TP 680 HE lk5 


R367 


Film 


4.7 kO 


3 


— 


TR 183 4k7 


R368 


Film 


120 0 


0.5 


10 


TR 152 120/A 


R369 


Film 


22 0 


0.125 


— 


TR 112a 22 


R370 


Film 


2.7 kO 


1 


10 


TR 153 2k7/A 


R371 


Film 


2.7 kO 


1 


10 


TR 153 2k7/A 


R372 


Film 


22 0 


0.125 


■ 


TR 112a 22 
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No. 


Type 


Value 


Max. load 
W 


Tolerance 


Standard - Drawing No. 


R373 


Wire-wound 

potentiometer 


1.5 kQ 


0.5 


— 


TP 680 HE lk5 


R374 


Film 


22 Q 


0.125 


— 


TR 112a 22 


R375 


Wire-wound 


10 kO 


10 


— 


TR 511 10k 


R377 


Film 


47.0 


0.125 


— 


TR 112a 47 


R378 


Film 


62 kO 


2 


5 


TR 154 62k/B 


R379 


Film 


47 0 


0.125 


— 


TR 112a 47 


R381 


Wire- wound 


10 kO 


10 


— 


TR 511 10k 


R382 


Film 


22 n 


0.125 


— 


TR 112a 22 


R383 


Film 


30 kO 


2 


5 


TR 154 30k/B 


R384 


Film 


1.3 kO 


0.25 


5 


TR 151 Ik3/B 


R385 


Film 


683 0 


0.25 


— 


TR 151 680 


R386 


Film 


100 kO 


0.25 


— 


TR 151 Ml 



Capacitors: 


No. 


Type 


Value 


Max. DC 
voltage V 


Tolerance 


standard - Drawing No. 


C201 


Ceramic 


103 pF 


250 


10 


TK 721 100/A 


C202 


Trimmer 


4.5 pF 


400 


— 


WK 701 22 


C203 


Ceramic 


8.2 pF 


350 


— 


TK 657 8j2 


C204 


Trimmer 


4.5 pF 


400 


— 


WK 701 22 


C205 


Ceramic 


22 pF 


350 


10 


TK 400 22/A 


C206 


Trimmer 


4.5 pF 


400 


— 


WK 701 22 


C207 


Ceramic 


8.2 pF 


350 


— 


TK 657 8]2 


C208 


Trimmer 


4.5 pF 


400 


— 


WK 701 22 


C209 


Polystyrene 


470 pF 


100 


10 


TC 281 470/A 


C210 


Trimmer 


4.5 pF 


400 


— 


WK 701 22 


C211 


Ceramic 


8.2 pF 


350 


— 


TK 657 8j2 


C212 


Trimmer 


4.5 pF 


400 


— 


WK 701 22 


C213 


Polystyrene 


4700 pF 


100 


10 


TC 281 4k7/A 


C214 


Ceramic 


100 pF 


250 


10 


TK 721 100/A 


C215 


Trimmer 


4.5 pF 


400 


— 


WK 701 22 


C216 


Ceramic 


8.2 pF 


350 


— 


TK 657 8j2 


C217 


Trimmer 


4.5 pF 


400 


— 


WK 701 22 


C218 


Ceramic 


22 pF 


350 


10 


TK 400 22/A 


C219 


Trimmer 


4.5 pF 


400 


— 


WK 701 22 


C220 


Ceramic 


8.2 pF 


350 


— 


TK 657 8j2 


C221 


Trimmer 


4.5 pF 


400 


— 


WK 701 22 


C222 


Polystyrene 


470 pF 


100 


10 


TC 281 470/A 


C223 


Trimmer 


4.5 pF 


400 


— 


WK 701 22 


C224 


Ceramic 


8.2 pF 


350 


— 


TK 657 8j2 


C225 


Trimmer 


4.5 pF 


400 


— 


WK 701 22 


C226 


Polystyrene 


4700 pF 


100 


10 


TC 281 4k7/A 


C227 


Ceramic 


330 pF 


40 


— 


TK 720 330 


C228 


Ceramic 


330 pF 


40 


— 


TK 720 330 


C230 


P. E. T. 


0.1 


400 


— 


lAK 717 69 


C231 


P. E. T. 


0.1 fiF 


400 


— 


lAK 717 69 


C232 


Ceramic 


6800 pF 


250 


— 


TK 751 6k8 


C233 


Trimmer 


4.5 pF 


400 


— 


WK 701 22 


C234 


Trimmer 


4.5 pF 


400 


— 


WK 701 22 


C235 


Ceramic 


6800 pF 


250 


— 


TK 751 6k8 


C236 


Ceramic 


10,000 pF 


160 


— 


TK 440 10k 


C237 


Electrolytic 


l^F 


250 


— 


TE 991 IM 


C238 


Ceramic 


1500 pF 


— 


— 


TK 141 lk5 


C239 


Ceramic 


10,000 pF 


160 


— 


TK 440 10k 


C240 


Ceramic 


6800 pF 


250 


— 


TK 357 6k8 


C241 


Polystyrene 


820 pF 


100 


10 


TC 281 820/A 


C242 


Ceramic 


47,000 pF 


40 


— 


TK 750 47k 





No. 


Type 


Value 


Max. DC 
voltage V 


Tolerance 


standard - Drawing No. 


C243 


Ceramic 


10,000 pF 


160 




• TK 440 10k 


C244 


P. E. T. 


0.1 |uF 


400 


— 


TC 276 Ml 


C245 


MP 


68,000 pF 


160 


— 


TC 181 68k 


C246 


MP 


10,000 pF 


400 


— 


TC 183 10k 


C247 


Ceramic 


100,000 pF 


40 


— 


TK 750 100k 


C248 


Polystyrene 


220 pF 


100 


10 


TC 281 220/A 


C249 


Polystyrene 


390 pF 


100 


10 


TC 281 390/A 


C250 


Polystyrene 


680 pF 


100 


10 


TC 281 680/A 


C261 


Ceramic 


10 pF 


350 


— 


TK 657 10 


C262 


Ceramic 


10 pF 


350 


— 


TK 657 10 


C263 


Ceramic 


10 pF 


350 


— 


TK 657 10 


C264 


Ceramic 


10 pF 


350 


— 


TK 657 10 


C265 


Ceramic 


10 pF 


350 


— 


TK 657 10 


C266 


Ceramic 


10 pF 


350 


— 


TK 657 10 


C301 


Ceramic 


100 pF 


250 


10 


TK 721 100/A 


C302 


Trimmer 


4.5 pF 


400 


— 


WK 701 22 


C303 


Ceramic 


8.2 pF 


350 


— 


TK 657 8|2 


C304 


Trimmer 


4.5 pF 


400 


— 


WK701 22 


C305 


Ceramic 


22 pF 


350 


10 


TK 400 22/A 


C306 


Trimmer 


4.5 pF 


400 


— 


WK 701 22 


C307 


Ceramic 


8.2 pF 


350 


— 


TK 657 8]2 


C308 


Trimmer 


4.5 pF 


400 


— 


WK 701 22 


C309 


Polystyrene 


470 pF 


100 


10 


TC 281 470/A 


C310 


Trimmer 


4.5 pF 


400 


— 


WK 701 22 


C311 


Ceramic 


8.2 pF 


350 


— 


TK 657 8j2 


C312 


Trimmer 


4.5 pF 


400 


— 


WK 701 22 


C313 


Polystyrene 


4700 pF 


100 


10 


TC 281 4k7/A 


C314 


Ceramic 


100 pF 


250 


10 


TK 721 100/A 


C315 


Trimmer 


4.5 pF 


400 


— 


WK 701 22 


C316 


Ceramic 


8.2 pF 


350 


— 


TK 657 8j2 


C317 


Trimmer 


4.5 pF 


400 


— 


WK 701 22 


C318 


Ceramic 


22 pF 


350 


10 


TK 400 22/A 


C319 


Trimmer 


4.5 pF 


400 


— 


WK 701 22 


C320 


Ceramic 


8.2 pF 


350 


— 


TK657 8j2 


C321 


Trimmer 


4.5 pF 


400 


— 


WK 701 22 


C322 


Polystyrene 


470 pF 


100 


10 


TC 281 470/A 


C323 


Trimmer 


4.5 pF 


400 


— 


WK 701 22 


C324 


Ceramic 


8.2 pF 


350 


— 


TK 657 8)2 


C325 


Trimmer 


4.5 pF 


400 


— 


WK 701 22 


C326 


Polystyrene 


4700 pF 


100 


10 


TC 281 4k7/A 


C327 


Ceramic 


330 pF 


40 


— 


TK 720 330 


C328 


Ceramic 


330 pF 


40 


— 


TK 720 330 


C330 


P. E. T. 


0.1 ^F 


400 


— 


lAK 717 69 


C331 


P. E. T. 


0.1 (uF 


400 


— 


1AK717 69 


C332 


Ceramic 


6800 pF 


250 


— 


TK 751 6k8 


C333 


Trimmer 


4.5 pF 


400 


— 


WK 701 22 


C334 


Trimmer 


4.5 pF 


400 


— 


WK 701 22 


C335 


Ceramic 


6800 pF 


250 


— 


TK 751 6k8 


C336 


Ceramic 


10,000 pF 


160 


— 


TK 440 10k 


C337 


Electrolytic 


IftF 


250 


— 


TE 991 IM 


C338 


Ceramic 


1500 pF 


250 


— 


TK 341 lk5 


C339 


Ceramic 


10,000 pF 


160 


— 


TK 440 10k 


C340 


Ceramic 


6800 pF 


250 


— 


TK 357 6k8 


C341 


Polystyrene 


1200 pF 


100 


10 


TC 281 Ik2/A 


C342 


Ceramic 


47 000 pF 


40 


— 


TK 750 47k 


C343 


Ceramic 


10,000 pF 


160 


— 


TK 440 10k 


C344 


P. E. T. 


0.1 fi? 


400 


— 


TC 276 Ml 


C345 


MP 


68,000 pF 


160 


— 


TC 181 68k 


C346 


MP 


10,000 pF 


400 


— 


TC 183 10k 


C347 


Ceramic 


0.1 ttV 


40 


— 


TK 750 100k 


C348 


Polystyrene 


330 pF 


100 


10 


TC 281 330/A 


C349 


Polystyrene 


680 pF 


100 


10 


TC 281 680/A 




No. 


Type 


Value 


Max. load 
W 


Tolerance 


Standard - Drawing No. 


C350 


Polystyrene 


820 pF 


100 


10 


TC 281 820/A 


C361 


Ceramic 


10 pF 


350 


— 


TK 657 10 


C362 


Ceramic 


10 pF 


350 


— 


TK 657 10 


C363 


Ceramic 


10 pF 


350 


— 


TK 65710 


C364 


Ceramic 


10 pF 


350 


— 


TK 657 10 


C365 


Ceramic 


10 pF 


350 


— 


TK 657 10 


C366 


Ceramic 


10 pF 


350 


— 


TK 657 10 



Note 


















Ca — 


C203 


or 


C261 


Ch 


— 


C303 


or 


C361 


Cb — 


C207 


or 


C262 


Ci 


= 


C307 


or 


C362 


Cc = 


C248 


or 


C249 or C250 


CJ 


= 


C311 


or 


C363 


Cd = 


C211 


or 


C263 


Ck 


= 


C316 


or 


C364 


Ce = 


C216 


or 


C264 


Cm 


= 


C320 


or 


C365 


Cf = 


C220 


or 


C265 


Cn 


= 


C324 


or 


C366 


Cg = 


C224 


or 


C266 


Cr 




C348 


or 


C349 or C350 



Transformers 


and coils: 










Component 


Marking 


Drawing No. 


No. 
of tap 


No. 

of turns 


Wire 
0 in mm 


Choke-coil 


L201 


IAN 653 04 


1 — 2 


120 


0.200 


Choke-coil 


L202 


IAN 653 04 


1 — 2 


120 


0.200 


Choke-coil 


L203 


IAN 653 04 


1 — 2 


120 


0.200 


Choke-coil 


L301 


IAN 653 04 


1 — 2 


120 


0.200 


Choke-coil 


L302 


IAN 653 04 


1—2 


120 


0.200 


Choke-coil 


L303 


IAN 653 04 


1 — 2 


120 


0.200 



Sundry el. components; 


Component 


Type — Value 


Tube E201, E301 


ECC85 


Germanium diode E202, E203, E302, E303 


GA204 


Transistor E204, E205, E206, E207, E306, E307 


KSY62B 


Tube E208, E209, E308, E309 


EL83 


Transistor E304, E305 


KSY62A 
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